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SYLLABUS 

The  report  presents  a comprehensive  plan  of  development  for  a 
balanced  program  to  provide  the  best  use  or  combination  of  uses  of 
the  water  and  related  land  resources  of  the  Trinity  River  Basin,  to 
meet  all  foreseeable  short-  and  long-term  needs,  for  the  economic 
and  social  well  being  of  eill  of  the  people. 

The  plan  provides  specific  measures  to  satisfy  the  present  and 
projected  needs  for  water  supply  and  water  quality,  flood  protection, 
navigation,  recreation,  and  fish  and  wildlife.  The  measures  selected 
have  been  based  on  consideration  of  current  and  projected  economic 
conditions.  The  projects  recommended  for  authorization  at  this  time 
consist  of  a multiple -purpose  channel  from  the  Houston  Ship  Channel 
to  Fort  Worth  Including  a series  of  navigation  locks  and  dams;  four 
multiple -purpose  reservoirs  - Roanoke  (including  modification  of 
Grapevine  Reservoir),  Aubrey  (including  modification  of  Garza- Little 
Elm  Reservoir),  Lakeview,  and  Tennessee  Colony  with  a wildlife  refuge; 
water  quality  control  distribution  facilities  from  Tennessee  Colony 
Reservoir  to  the  existing  Benbrook  Reservoir;  and  five  local  flood 
protection  projects  - West  Fork  Floodway,  Elm  Fork  Floodway,  Dallas 
Floodway  Extension,  Duck  Creek  Channel  Inqjrovement  and  Liberty  Local 
Protection. 

With  respect  to  other  purposes,  land  stabilization  and  drainage 
will  be  handled  by  existing  programs  and  continuing  Federal  author- 
izations. Water  requirements  for  Irrigation  potentialities  of  the 
basin  are  included  in  the  plan  as  is  water  cooling  requirement  for 
thermal -electric  power  facilities  which  were  determined  to  be  the 
primary  source  of  meeting  future  power  needs  of  the  area. 

The  total  estimated  construction  cost  of  the  projects  recommended 
for  authorization  is  $900,JkJ ,000  with  an  annual  operation,  maintenance 
and  replacement  cost  of  $8,447,000.  The  net  Federal.  Government  costs 
ai-e  $775,796,000  and  $7,227,000,  respectively.  The  total  annual 
charges  of  the  recommended  projects  are  estimated  at  $38,910,000  and 
the  total  annual  benefits  are  estimated  at  $62,420,000.  The  ratio  of 
benefits  to  costs  is  1.6. 
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SUBJECT:  Comprehensive  S'orvey  Report  on  Trinity  River  and  Tributaries, 

Texas . 


THROUGH:  Division  Engineer 

U-  S.  Array  Engineer  Division,  Southwestern 
Dallas,  Texas 

TO:  Chief  of  Engineers 

Department  of  the  Array 
Washington,  D.  C. 


INTRODUCTION 


1.  SCOPE.-  This  report  presents  the  results  of  a comprehensive 
investigation  of  the  problems  associated  with  the  water  and  related 
xand  resources  of  the  Trinity  River  Basin.  It  defines  a comprehensive 
plan  for  use  and  control  of  the  flows  of  the  Trinity  River  and  its 
tributaries  to  the  practical  extent  required  to  assui-e  the  economic 
and  social  well-being  of  the  people  of  the  region,  state,  and  nation. 

The  plan  presented  herein  serves  as  a guide  to  t.he  development  and 
control  of  the  basin's  water  and  related  land  resources  and  is  based 
upon  analysis  of  detailed  technical  data  and  Investigations  reported 
upon  in  the  various  appendixes  to  this  report.  The  elements  of  the 
plan  recommended  for  authorization  at  this  time  were  developed  in 
consonance  with  the  overall  plan  taking  into  consideration  current 
and  projected  conditions  and  economic  Justification..^ 

2.  PURPOSE  OF  THE  INVESTIGATION--  The  Trinity  River  Basin, 
encompassing  17,645  square  miles,  extends  southwai’d  through  the  eastern 
half  of  Texas  from  the  Red  River  Basin  on  the  north  to  Trinity  Bay 

on  the  south.  The  large  population  centers  of  Dallas  and  Fort  Worth 
are  located  in  the  upper  portion  of  the  basin.  Houston,  the  largest 
city  in  Texas  and  a vital  factor  in  the  development  of  the  lower  Trinity 
River  Basin,  is  located  just  west  of  the  basin  neai'  the  coast  Owing 
ieirgely  to  the  fortunes  of  strategic  location  and  certain  chains  of 
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subsequent  events,  a phenomenal  growth  of  population,  industri- 
alization and  expansion  of  the  general  economiy  has  been  experienced 
in  recent  yeai’s  by  each  of  these  large  cities.  Dallas  and  Fort  Worth 
largely  developed  as  the  financial  and  marketing  hub  of  the  upper 
Trinity  and  surro’onding  area  with  a more  recent  trend  to  a rapidly 
expanding  Industrial  economy  Houston  and  its  adjacent  area  has 
been  characterized  by  rapid  industrial  growth  and  development  as  a 
distribution  center  The  growth  of  Houston  has  been  accelerated  to 
a marked  degree  by  the  establishment  of  deepdraft  navigation  in  the 
area  and  connection  with  the  i,nland  -waterway  system  of  the  nation. 

The  rapid  economic  gi-owth  of  the  cities  has  been  characterized  also 
by  the  vigorous  and  progressive  enterprise  of  the  people,  coupled 
with  outstanding  leadership  in  all  fields  of  endeavor.  These  human 
resources  added  to  such  natural  advantages  as  mild  climate,  abundant 
rainfall,  and  strategic  location  with  respect  to  natural  resources, 
rich  agricultural  areas  and  established  transportation  routes  insure 
the  continued  rapid  development  of  these  cities  and  surrounding  areas 
for  many  years. 

3-  .Although  possessing  many  of  the  same  advantages,  the  middle 
portion  of  the  Trinity  River  Basin  has  not  matched  the  development  tempo 
of  the  upper  and  lower  parts  and  has  remained  largely  agricultural  in 
character.  A complete  explanation  of  the  comparatively  slow  progress  of 
the  middle  basin  would  -ondoubtedly  involve  factors  other  than  lack  of 
water  resource  development  It  is  certain,  however,  that  the  absence 
of  such  development  and  the  periodic  recurrence  of  devastating  floods 
and  severe  droughts  have  been  major  deterrents  to  general  development. 

h.  Generally  speaking,  the  total  water  resources  within  the  Trinity 
River  Basin  is  adequate  to  supply  the  water  needs  for  the  foreseeable 
future.  The  water  problems  arise  mostly  from  the  extremes  experienced 
through  floods  and  droughts  and  the  Inadequacy  of  existing  control 
measures  to  conserve  and  regulate  the  water  for  beneficial  use.  The 
rapid  growth  of  the  Dallas-Fort  Worth  complex  in  the  upper  basin,  and 
the  Houston  complex  some  300  miles  to  the  south,  as  well  as  the 
relatively  slow  development  of  the  middle  basin  area,  have  generated 
many  social  and  economic  problems  which  de.mand  attention.  A number 
of  such  problems  ai-e  related  to  development  of  water  resources, 
including  water  supply,  flood  control,  water  transportation,  hydro- 
electric power  generation,  drainage.  Irrigation,  recreation,  fish  and 
wildlife,  water  quality  control  and  other  related  purposes.  Recognizir.g 
the  necessity  for  comprehensive  and  realistic  planning,  with  consider- 
ation of  both  the  present  and  future  demands,  officials  of  local 
government  and  other  agencies  concerned  with  development  of  the  Trinity 
River  Basin  requested  that  this  investigation  be  made. 

5.  ARRANGEMENT  OF  REPORT.-  The  following  sections  of  this  report 
contain  the  results,  conclusions  and  recommendations  of  the  Fort  Worth 
and  Galveston  District  Engineers,  based  upon  analysis  of  detailed 
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technical  data  and  investigations  reported  upon  in  the  following 
appendixes  to  this  report; 

Appendix  I - Project  Formulation 

Appendix  II  - Hydrology,  Hydraulic  Design,  and  Water  Resources 

Appendix  III  - Navigation  and  Navigation  Economics 

Appendix  IV  - Flood  Control  Economics 

Appendix  V - Recreation  and  Fish  and  Wildlife 

Appendix  VI  - Cost  Estimates,  Geology,  and  Design  Information 

Appendix  VII  - Economic  Base  Study 

Appendix  VIII  - Comments  of  Other  Agencies 

Appendix  IX  - Resolutions,  Public  Hearing,  Prior  Reports 

6.  HISTORY  OF  INVESTIGATIONS.-  Records  show  that  the  lower  300 
miles  of  the  Trinity  River  carried  considerable  navigation  during  the 
latter  half  of  the  nineteenth  century,  although  its  use  was  severely 
restricted  by  wide  variations  in  stream  flow.  In  1902  Congress  authorized 
a 6-foot  navigation  project  to  Dallas  to  be  obtained  by  channel  improve- 
ment and  a system  of  31  locks  and  dams.  Seven  of  the  locks  and  dams  and 
one  auxiliary  dam  had  been  completed  by  191?  in  severeul  disconnected 
reaches.  The  difficulty  of  maintaining  open  river  navigation  between  the 
widely  separated  navigation  pools,  led  the  Congress  to  abandon  the 
project  in  1922,  except  for  the  4l-mile  reach  from  the  mouth  of  the 
river  to  Liberty,  Texas. 

7.  The  most  recent  general  study  of  the  Trinity  River  Basin  was 
completed  in  19^1  and  is  published  as  House  Docimient  No.  403, 

7?th  Congress,  1st  Session.  That  study  analyzed  the  needs  of  the 
basin  for  flood  control,  navigation,  and  allied  purposes.  The  report 
presented  and  recommended  adoption  of  a basic  plan  of  improvement  for 
the  Trinity  River  and  Tributaries  for  flood  control,  navigation,  and 
water  conservation.  The  plan  included  five  dam  and  reservoir  projects 
designated  as  Grapevine,  Benbrook,  Aubrey,  Lavon  and  Little  Elm, 
modification  of  Garza  Dam  and  Resei~voir  and  modification  of  the  levees 
and  floodways  at  Fort  Worth  and  Dallas  for  flood  control  and  water 
conservation,  and  a 9~foot  navigation  channel  extending  up  the  Trinity 
River,  by  means  of  locks  and  dams,  from  the  Houston  Ship  Cheuinel  in 
Gsilveston  Bay  to  Fort  Worth.  The  report  recommended  construction  of 
the  Improvements  found  Justified  by  conditions  existing  at  that  time, 
consisting  of  Benbrook,  Little  Elm  and  Grapevine  Reservoirs,  modi- 
fication of  Garza  Dam,  in5)rovement  of  the  levees  and  floodways  at 
Fort  Worth  and  Dallas  and  the  lower  49  miles  of  the  navigation  channel 
from  the  Houston  Ship  Channel  to  Liberty.  Construction  of  the  recom- 
mended elements  of  the  plan  and  of  Lavon  Reservoir  for  flood  control 


was  authorized  by  the  River  and  Harbor  Act  of  March  2, 

Subsequently,  the  Garza-Little  Elm  Reservoir,  impounded  by  the 
Lewisville  Dam,  was  constructed  in  lieu  of  the  separate  projects  for 
modifying  Garza  Dam  and  constructing  Little  Elm  and  Aubrey  Reservoirs. 
Based  on  several  subsequent  studies  and  reports,  Congress  has  author- 
ized additional  modifications  of  the  project  to  provide  conservation 
storage  in  Lavon  Reservoir,  construction  of  the  Navarro  Mills  Reservoir 
on  Richland  Creek  and  Bai'dwell  Reservoir  on  Waxahachie  Creek  for  flood 
control  and  water  conservation,  additional  improvement  of  the  Dallas 
and  Fort  Worth  Floodways  and  a local  flood  protection  unit  along 
Big  Fossil  Creek  at  the  city  of  Richland  Hills.  All  of  these  improve- 
ments are  in  the  upper  portion  of  the  river  basin  in  the  general 
vicinity  of  Dallas  and  Fort  Worth.  Two  recent  investigations  of 
additional  flood  problems  in  this  ai'ea  have  been  made.  Separate 
reports  have  been  submitted  which  recommend  extension  of  the  Fort  Worth 
Flocdway  to  provide  protection  along  a reach  of  the  Cleai’  Fork,  channel 
and  levee  improvement  along  the  East  Fork  below  Forney  Dam  site  and 
enlargement  of  Lavon  Reservoir  for  additional  water  supply  and  recre- 
ation . 

8.  An  urgent  problem  of  salt  water  intrusion  from  Ti'inity  Bay 
into  irrigation  water  p’umped  from  the  lower  Trinity  River  led  to  a 
recent  investigation  of  a proposed  barrier  dam  and  resei'voir  near 
the  river  mouth.  A report,  published  in  1961  as  House  Document  Ho- 
215,  87th  Congress,  1st  Session,  recommends  construction  of  the 
multiple-purpose  Wallisville  Reservoir,  at  about  river  mile  4,  for 
navigation,  water  supply,  salinity  control,  fish  and  wildlife  and 
recreational  pui-poses.  The  reservoir,  which  would  have  a normal  pool 
elevation  of  4 feet  above  mean  sea  level,  is  designed  to  operate  as  a 
'unit  for  water  conservation  with  the  Livingston  Reservoir,  which  is 
under  construction  at  about  river  mile  129,  the  City  of  Houston  and 
the  Trinity  River  Authority  of  Texas. 

9-  Under  authorities  contained  in  the  Flood  Control  Act  of  19^^^* 
and  the  Watershed  Protection  and  Flood  Prevention  Act  of  195^ > the 
Soil  Conservation  Service  of  the  U.  S.  Depai'traent  of  Agriculture  has 
made  investigations  and  plans  for  land  treatment,  flood  prevention  and 
the  conservation,  development,  utilization  and  disposal  of  excess 
water  on  many  small  watersheds  in  the  Trinity  River  Basin  The  Soil 
Conservation  Service  has  fomulated  plans  for  extensive  land  treatment 
measures  and  about  1,200  floodwater  detention  structures  in  the  small 
watershed  areas,  of  which  288  are  now  constructed. 

10.  The  Trinity  River  Authority  of  Texas,  on  agency  created  and 
organized  under  lawn  of  the  State  of  Texas,  in  1950  adopted  a master 
plan  for  development  of  the  water  resouu'ces  of  the  Ti'inity  River  for 
all  beneficial  purposes.  Including  beu'ge  navigation  from  the  Houston 
Ship  Cheinnel  to  Fort  Worth,  and  for  additional  flood  control  improve- 
ments. Tlie  master  plan  was  modified  to  some  extent  by  a supplemental 
report  adopted  in  i960. 
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11.  The  U.  S.  Study  Commission  - Texas,  created  in  1958  ty  an 
Act  of  Congress,  Inventoried  the  land  and  water  resources  of  all  major 
river  basins  in  Texas,  excepting  the  Sabine,  Red,  and  Rio  Grande,  and 
formulated  a comprehensive  plan  to  meet  the  projected  water  needs 
within  the  study  anea  to  the  yean  2010.  The  Commission  plan,  published 
in  1962,  presents  for  each  major  river  basin,  including  the  Trinity, 

a plan  for  use  of  existing  physical  features  and  the  addition  of 
numerous  proposed  and  potential  improvements  to  conserve  and  control 
the  available  water  resources  and  supply  the  projected  demands  for  the 
basin.  The  development  plans  are  phased  into  two  parts;  the  first 
would  provide  for  projected  needs  to  the  yeeir  1975j  while  the  second 
considers  projected  additional  needs  to  the  year  2010.  The  Study 
Commission  plan  was  designed  as  a framework  to  present  general 
principles  and  features  of  an  overall  approach  to  land  and  water 
development  problems  for  the  state.  The  plan  contemplates  that 
detailed  studies  and  plans  would  be  made  by  the  various  local.  State, 
and  Federal  agencies,  within  their  fields  of  Interest  and  responsibility, 
to  develop  the  various  features  of  the  Study  Commission  plan.  The 
comprehensive  plan  proposed  in  this  report  is  in  full  consonance  with  the 
plan  developed  by  the  U.  S.  Study  Commission  - Texas  for  development  of 
water  resources  in  Texas. 

12.  Many  other  agencies  have  made  investigations  of  water  problems 
in  the  Trinity  River  Basin.  The  Cities  of  Dallas,  Fort  Worth  and  Houston 
have  made  extensive  investigations  and  plans,  pai'ticularly  in  the 
problem  of  water  supply  and  flood  control.  Various  other  cities,  towns 
and  drainage  districts  have  been  concerned  with  water  supply  and  flood 
control  problems.  The  Bureau  of  Reclamation,  U.  S.  Department  of  the 
Interior,  is  investigating  the  water  resources  of  Texas  in  connection 
with  studies  of  a long-range  plan  for  transporting  water  from  water 
sur-plus  river  basins  in  East  Texas  to  areas  of  water  deficiency  in  the 
central  and  southern  parts  of  the  state.  This  investigation  will 
include  consideration  of  available  water  resources  in  the  Trinity  River 
Basin.  'The  Select  Committee  on  National  Water  Resoui'ces,  United  States 
Senate,  compiled  extensive  inventory  data  on  water  resources  in  the 
United  States.  Data  pertinent  to  the  Trinity  River  were  published  in 
i960  as  a portion  of  Committee  Print  No.  U,  86th  Congress,  2nd  Session. 
The  Texas  Water  Commission  in  1961  published  a report  entitled,  "A  Plan 
for  Meeting  the  198O  Water  Requirements  of  Texas"  which  includes  data 
pertinent  to  the  Trinity  River  Basin  requirements. 

13.  All  of  the  investigations  and  reports  described  above  were 
carefully  reviewed  and  considered  in  developing  the  comprehensive  plan 
presented  in  this  report.  The  plan  is  compatible  in  all  respects  with 
the  major  objectives  of  the  plans  developed  by  the  various  agencies 
concerned  with  water  resources  problems  in  the  Trinity  River  Basin. 

14.  AUTHORITY  FOR  THIS  INVESTIGATION.-  This  report  has  been 
prepai'ed  in  response  to  five  separate  resolutions  of  Congressional 
Committees  requesting  review  of  the  report  published  as  House  Document 
No.  i^03,  77th  Congress,  1st  Session  and  other  reports  and  an  item  in 


Section  112  of  the  Rivers  and  Harbors  Act,  approved  July  3>  1958 • 

Xi.e  authorizing  resolutions  include  tliree  adopted  by  the  Committee 
of  Rivers  and  Harbors  of  the  House  of  Representatives  on  March  31, 
19^^,  FebruEiry  28,  19^5,  and  November  30,  19^5 J one  adopted  by  the 
Committee  on  Public  Works  of  the  House  of  Representatives  on 
August  6,  19U8  and  one  adopted  by  the  Committee  on  Public  Works 
of  the  United  States  Senate  on  January  20,  1958.  The  several 
resolutions  and  the  pertinent  section  of  the  Rivers  and  Hsurbors 
Act  of  1958  are  given  in  full  in  Appendix  IX. 

15.  PUBLIC  HEARINGS.-  The  views  of  interested  petrties 
concerning  improvements  for  development  and  use  of  water  resources 
of  the  Trinity  River  Basin  in  the  interests  of  navigation,  flood 
control,  water  conservation,  water  quality  control,  drainage, 
irrigation,  hydroelectric  power,  fish  and  wildlife,  recreation 
and  other  pui-poses  were  obtained  at  eleven  public  hearings  held  at 
vai'ious  cities  and  towns  in  the  basin  between  1-9^6  and  1958.  Prior 
to  development  of  the  comprehensive  plan,  nine  hearings  were  held  in 
the  uppei'  part  of  the  basin  in  the  general  vicinity  of  Dallas  and 
Fort  Worth.  Two  heai’ings  were  held  at  Liberty,  Texas,  in  the  lower 
basin.  'The  date,  location  and  purposes  covered  by  each  public  hear- 
ing are  shown  in  Appendix  IX.  A subsequent  public  meeting  was  held  at 
Fort  Worth,  Texas,  to  present  the  features  of  a preliminary  plan  to 
local  Interests. 

16.  The  Trinity  River  Authority  of  Texas,  prior  to  preparation 
of  its  Master  Plan  in  1958,  held  public  heai'lngs  for  each  of  the 
seventeen  counties  within  its  jurisdiction  to  determine  the  views  of 
local  interests  with  respect  to  improvements  desired.  The  U.  S. 

Study  Commission  - Texas  in  I96O  held  public  meetings  in  Huntsville 
and  Corsicana  to  obtain  the  estimates  of  locail  interests  concerning 
present  and  future  water  requirements  throughout  the  basin. 

17.  Improvements  desired.-  'Through  the  several  public  hearings 
and  subsequent  conferences  and  correspondence,  local  interests  have 
expressed  desires  for  a Federal  improvement  project  for  the  Trinity 
River  Basin  to  include  specif icaJ-ly  the  following  features: 

a.  Reservoirs  on  the  Trinity  River  and  aJ.1  major  tributai'ies 
for  flood  control,  water  conservation,  fish  and  wildlife  conservation 
and  recreation,  and  Improvement  of  the  river  channel  for  flood  control 
from  Five  Mile  Creek  to  the  mouth  of  the  river. 

b.  A salt  water  barrier  neai*  the  mouth  of  the  river  for 
water  conservation  and  seilinity  control. 

c.  A waterway  for  barge  navigation  to  extend  up  the  Trinity 
River  from  the  Houston  Ship  Channel  to  Fort  Worth. 
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d.  Extension  of  the  Fort  Worth  Floodway  upstream  on  the 
Clear  Fork  and  downstream  on  the  West  Fork. 

e.  Floodways,  including  Improved  channels  and  levees,  on 
the  West  Fork  between  DaJ-las  and  Fort  Worth,  on  the  Elm  Fork  from  the 
mouth  upstream  to  Grapevine  and  Garza-Little  Elm  Reservoirs,  and  on 
Duck  Creek  through  the  City  of  Garland. 

f.  Extension  of  the  Dallas  Floodway  downstream  to  the  lower 
ends  of  Wliite  Rock  and  Five  Mile  Creeks. 

g.  Enlargement  of  Lavon  Reservoir  and  channel  improvement  below 
Lavon  Reservoir  on  the  East  Fork,  below  the  authorized  Bardwell  Reservoir 
on  Waxahachie  Creek,  and  on  Town  Branch  through  the  City  of  Madlsonville . 

h.  Rehabilitation  of  certain  agricultural  levees  aJ-ong  the 
main  stem.  East  Fork,  Richland  and  Chambers  Creeks. 

i.  Levees  along  the  left  bank  of  the  Trinity  River  for  flood 
protection  to  Liberty. 

18.  The  Texas  Water  Commission  has  publicly  expressed  its  policy 
that  all  additional  flood  control  reservoirs  should  include  the 
maximum  practicable  water  storage  for  water  conservation,  fish  and 
wildlife  and  recreation,  and  that  the  stored  water  be  used  to  supple- 
ment the  low-water  flows  of  the  river  as  necessary  to  meet  the  water 
requirements  for  municipal,  industrial  and  irrigation  uses  and  for 
water  quality  control. 

19.  Because  of  an  urgent  need  for  several  of  the  desired  improve- 
ments, separate  investigations  and  reports  have  been  made  on  certain 
specific  problems  prior  to  this  report.  A number  of  improvements 
have  been  authorized  or  recommended  as  a result  of  separate  reports, 
as  described  in  paragraphs  7 and  8.  The  problem  on  Town  Branch  at 
Madlsonville  has  been  considered  in  the  development  of  a planned 
system  of  small  watershed  improvements  by  the  Soil  Conservation  Service. 
The  remaining  specific  problems  indicated  by  the  expressed  desires  of 
local  interests  were  considered  in  development  of  the  comprehensive 
plan  presented  in  this  report. 

20.  The  public  meeting  held  at  Fort  Worth,  Texas  on  December  20, 
1961,  to  present  features  of  a preliminEU^  plan  being  considered  for 
inclusion  in  this  report  was  attended  by  about  1,400  persons,  of 
whom  90  persons  spoke  in  favor  of  the  proposed  improvement  and  ^ 
spoke  in  opposition.  A total  of  320  briefs  were  submitted  with  27*+ 
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favoring  the  improvement,  35  in  opposition,  6 noncommittal  and  5 in 
oppoGltion  to  the  previously  recommended  Wallicville  Reservoir  Project. 
Pi'cponents  of  the  plan  Included  local  officials  from  practically  all 
cities,  towns  and  counties  in  the  Trinity  River  Basin,  many  civic 
organizations,  representatives  of  businesses  and  industries,  landowners 
and  Interested  individuals.  Proponents  wore  practically  unanimous  in 
endorsing  the  navigation  aspects,  as  well  as  the  water  supply,  flood 
control  and  other  featui-es  of  the  plan.  Representatives  of  the  Texas 
Water  Commission  stated  that  the  distinct  possibility  of  navigation  of 
the  Trinity  River  from  the  Houston  Ship  Channel  to  Fort  Worth  had  been 
recognized  in  its  long  ran^^e  planning  and  that  other  elements  of  the 
comprehensive  plan  were  not  in  conflict  with  its  plans.  Opposition 
to  the  plan  principally  was  from  the  Texas  Railroad  Association  and 
from  civic  organizations  representing  several  cities  in  West  Texas, 
outside  of  the  Trinity  River  Basin.  The  opposition  was  concerned  with 
the  navigation  aspects  of  the  improvement  plan  and  no  objections  were 
expi’cssed  to  other  featui-es  or  purposes  of  the  plan  other  than  those 
of  laiidowners  affected  by  the  Wallisville  Reservoir.  A digest  of  the 
record  of  the  public  meeting  is  given  in  Appendix  DC. 
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BASIN  UESCRIPnON 


21.  GENERAL  LOCATION  AND  SIZE  - The  Trinity  River  Basin  lies 
in  the  eastern  half  of  the  State  of  Texas.  It  is  bounded  on  the 

north  by  the  Red  River  Basin,  on  the  east  by  the  Neches  and  Sabine  River 
basins,  and  on  the  west  and  south  by  the  Brazos  and  San  Jacinto  River 
basins.  The  basin,  as  shown  on  figure  1,  with  an  overall  length  of 
about  360  miles  and  a maximum  width  in  the  headwaters  of  about  100 
miles,  extends  generally  along  a northwest -southeast  axis  from  Archer 
County  on  the  northwest  to  Chambers  County  and  Trinity  Bay  on  the 
southeast.  Tlie  total  drainage  area  of  the  basin  is  17,8^5  square  miles. 

22.  PHYSICAL  CHARACTERISTICS  OF  THE  BASIN.-  The  Trinity  River 
Basin  is  relatively  long  and  narrow  and  is  shaped  somewhat  like  a 
funnel,  with  its  maximum  width  being  located  in  the  headwaters  region 
above  Dallas  and  Fort  Worth.  The  topography  of  the  basin,  as  shown  on 
figure  2,  is  generally  that  of  a gently  sloping  plain,  varying  in 
elevation  from  about  1,250  feet  above  sea  level  in  the  headwaters  to  sea 
level  at  the  mouth  in  Trinity  Bay.  In  the  up^^er  reaches,  the  topography 
is  generally  rolling  and  broken,  while  below  Fort  Worth,  the  topography 
ranges  from  gently  rolling  to  flat.  Practically  all  of  the  basin  is 
located  in  the  geologically  recent.  Coastal  Plain  Physiographic  Province, 
which  has  weathered  considerably  and  is  characterized  by  meandering  and 
generally  sluggish  streams.  The  Trinity  River  Basin  is  predominantly  an 
agricultural  area  with  about  one-fourth  of  its  area  in  the  middle  basin 
in  forests.  Except  for  cultivated  areas  and  fringes  of  timber  along  the 
stream  courses,  the  remainder  of  the  basin  generally  is  covered  with 
native  grasses,  with  some  brush  in  the  northwestern  portion. 

23.  STREAMS.-  The  main  stem  of  the  Trinity  River  is  formed  at 
Dallas  by  the  confluence  of  the  West  Fork  and  the  Elm  Fork  at  river  mile 
505.5-  Throughout  its  length,  the  Trinity  River  follows  a tortuous  course, 
meandering  from  one  side  of  the  valley  to  the  other  for  a distance  of 
about  two  times  the  length  of  the  general  axis  of  the  valley.  The  West 
Fork,  about  209  miles  long,  rises  in  Archer  County,  near  the  town  of 
Olney,  and  flows  southeastward  about  156  miles  to  Fort  Worth,  where  it  is 
Joined  by  the  Clear  Fork;  thence,  easterly  about  53  miles  to  its  junction 
with  the  Elm  Fork  at  Dallas.  The  Elm  Fork  rises  in  Montague  County  and 
flows  in  a general  southeasterly  and  southerly  direction  about  II9  miles 

to  Join  the  West  Fork  and  form  the  Trinity  River  at  Dallas,  The  East  Fork, 
about  112  miles  long,  rises  in  Grayson  County  northeast  of  Dallas  and 
flows  southward  to  the  Trinity  River  about  20  miles  southeast  of  Dallas, 
Below  the  East  Fork  at  river  mile  385- the  Trinity  River  is  Joined  by 
the  Cedar  Creek  tributary  system  from  the  northeast  and  at  mile  372.4 
by  the  Richland  Creek  tributary  system  from  the  west.  Below  mile  372.4, 
numerous  smaller  tributary  systems  enter  the  river  from  both  sides,  with 
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the  tributary'  lencbhc  c<?>^t'rally  boconint^  snorter  as  the  basin  r.arrov. 
to  t.hc  south.  The  overall  lencth  of  the  river  from  its  mouth  in 
Trinity  Bay  to  the  headwater  of  the  West  Fork  in  / rciier  County  is 
about  71‘;i  miles.  Data  pertinent  to  the  Trinity  River  and  its  irin:irvi 
tribuUaries  are  shown  in  table  1 and  scenes  of  the  Trinity  River  chan:i 
arc  shown  on  fij^re  3- 


TABSF  1 

JTRfJlMS  OF  TRIKirf  RIVER  BASni 


3tr*‘aa 

C(«f  *uence 
with  parent 
stream 
(ml  above 
mouth) 

Length  : 
(river  . 
allies) : 

Approxi- 
mate total 
fail 
( 

. Drainage 
ai'^a 
. (sq  mi ) 

rrlnity  River 
(incl  West  Fork) 

715 

1,250 

17,645 

West  Fork 

505-5 

209 

864 

3,502 

Clear  Fork 

558.7 

70 

775 

531 

Big  Fossil  Creek 

5'*2-7 

21 

2'96 

75 

Village  Creek 

33 

uje 

184 

Moxantain  Creek 

567.8 

37 

463 

355 

Eijn  Fork 

505.5 

119 

664 

2,578 

Denton  Creek 

18.  u 

102 

685 

719 

Little  Flo  Creek 

39.'* 

41 

346 

262 

Clear  Creek 

50.5 

55 

6% 

White  Rock  Creek 
Fast  Fork 

C9iri 

459.6 

U2 

112 

3» 

566 

138 

1,309 

Duck  Creek 

31.0 

22 

270 

45 

Cedar  Creek 

385.5 

92 

374 

1,072 

Richland  Creek 

372.4 

97 

6p 

1,^ 

Chaabers  Creek 

14.2 

107 

5o5 

1,072 

Cehuacana  Creek 

347.2 

42 

297 

“32 

Catfish  Creek 

339.6 

37 

303 

305 

■)ppcr  Keechl  Creek 

272.8 

4c 

352 

512 

Lower  Keechl  Creek 

240.5 

29 

19g 

Bedlas  Creek 

207.9 

35 

2® 

603 

White  Rock  Creek 

169.9 

35 

318 

518 

illng  Creek 

117.5 

31 

258 

214 

24.  CLIM/\TOIX)GY . - The  climate  over  the  basin  is  ncnerally  mild 
with  t.he  distinctive  features  of  a large  range  of  annual  and  daily 
temperatures.  In  summer,  the  days  arc  usually  hot  and  the  nights 
moderately  warm.  Generally,  the  winters  are  moderate  and  snowfall  and 
sub-freezing  temperatures  arc  rare  in  the  lower  basin  near  the  Gulf 
but  are  experienced  occasionally  during  the  winter  season  in  the  more 
northerly  parts  of  the  basin. 

25.  The  mean  annual  temperature  over  the  basin  is  about  66 
degrees  and  varies  from  about  69  degrees  in  the  lower  part  of  the 
basin  to  about  Ch  degrees  in  the  headwaters.  Between  July,  the 
warmest  month,  and  January,  the  coldest  month,  the  mean  monthly  tem- 
fxjratures  vary  by  about  3‘>  degrees.  Temperature  extremes  have  ranged 
from  about  112  degrees  to  minus  8 degrees  in  the  northern  p>art  of  the 
basin  and  from  about  i08  degrees  to  8 degrees  in  the  southern  part. 
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26.  The  mean  annual  precipitation  over  the  basin  averages  about 
38  Inches  and  varies  from  about  27  inches  in  the  northwestern  extremity 
of  the  basin  to  about  inches  at  the  lower  end.  An  isohyetal  pattern 
of  mean  annual  precipitation  over  the  basin  is  shown  on  figure  The 
annual  r-onoff  in  the  basin  is  influenced  directly  by  the  pattern  of 
annual  rainfa.ll  and  increases  generally  from  the  headwaters  to  the 
mouth.  The  variation  in  annual  rmoff  in  various  parts  of  the  basin 
and  a comparison  with  runoff  for  several  selected  floods  of  record 

are  shown  on  figure  5- 

27.  Floods  and  droughts.-  The  statistics  of  mean  annual 
precipitation,  which  are  obtained  by  averaging  the  records  over  long 
periods  of  time,  show  that,  on  the  whole,  the  Trinity  River  Basin 
receives  a generous  supply  of  fresh  water  through  rainfall.  The 
water  problems,  however,  arise  not  from  the  averages  but  from  the 
extremes.  The  history  of  the  basin  chows  a recurring  pattern  of  long 
to  moderate  droughts  and  periods  of  heavy  rainfall,  sometimes 
torrential  in  character.  This  is  illustrated  by  the  prolonged 
drought  experienced  throughout  the  basin  dui'ing  the  years  1950-1957, 
followed  by  severe  floods  in  1957-  The  rainfall  records  for  Fort 
Worth  are  typical  for  this  period.  Fort  Worth  has  a nonnal  annual 
rainfall  of  33-7  inches.  During  the  six  full  yeai’s,  1951  through 
1956,  the  annual  rainfall  ranged  from  I8.6  inches  to  25-2  inches  and 
averaged  22  7+  inches.  The  accumulated  deficiency  during  the  period 
was  over  68  inches.  The  drought  was  broken  by  heavy  rainfall  which 
began  in  April  1957  and  extended  into  the  early  pa”t  of  June  and 
totaled  28.8  Inches.  Slmilai'  heavy  rainfall  over  much  of  the  basin 
caused  the  largest  volume  of  runoff  during  any  similar  period  for 
which  records  are  available.  Grapevine,  Benbrook  and  Garza- Little 
Elm  Reservoirs  had  been  completed  during  the  drought  years  but  only 
small  amounts  of  water  had  been  Impounded.  At  the  beginning  of  the 
rainfall  period,  storage  was  low  in  many  of  the  older  water 
conservation  reservoirs  in  the  upper  basin.  Had  it  not  been  for  these 
circumstances,  record  breaking  flood  peak  dischai’ges  would  have  occurred 
tiuoughout  the  basin. 

28.  The  drought  periods  cause  serious  shortages  of  water  to 
the  cities  and  towns  which  depend  upon  the  river  for  municipal  and 
industrial  water  supplies.  Diminished  water  supplies  also  cause 
hardships  throiighout  the  rural  areas  of  the  basin.  During  the 
195O-I957  drought,  both  Dallas  and  Fort  Worth,  as  well  as  many 
smaller  cities,  were  forced  to  curtail  water  use  and  seek  temporary 
means  of  supplementing  their  water  supplies.  Dallas  found  it  necess- 
ary to  Import  low  quality  water  from  the  Red  River  Basin  as  a 
temporary  measure.  On  the  other  hand,  during  periods  of  heavy  rain- 
fall, vast  quantities  of  unregulated  water  flow  wastefully  and  often 
destructively  down  the  river  in  floods  and  ore  lost  in  the  Gulf  of 
Mexico.  If  the  Trinity  River  Basin  is  to  reach  its  full  potential 
of  development,  this  destruction  and  waste  cannot  be  tolerated.  As 
the  basin  develops  and  population,  industry  and  agriculture  expand, 
more  and  more  water  will  be  needed  and  protection  must  be  provided 
for  the  ever  expanding  developments.  The  answer  lies  in 
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1957  flood  doto  and  moximum 
annua!  data  which  have  been 
corrected  for  reservoir  storages 


FIGURE  5 
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controlling  and  regulating  the  river  so  that,  to  the  maximum  extent 
practicable,  the  flood  waters  can  be  stored  and  conserved  for  beneficial 
use,  and  providing  facilities  to  assure  protection  against  floods. 

29.  EXISTING  IMPROVEMENTS.-  The  residents  of  the  Trinity  River 
Basin  have  for  many  years  been  cognizant  of  their  many  water  problems 
as  evidenced  by  the  construction  of  the  first  major  water  supply 
reservoir.  White  Rock  Lake,  by  the  City  of  Dallas  in  I9II  and  the 
organization  of  the  first  levee  improvement  district  in  1909- 
Subsequent  to  those  dates  many  facilities,  both  single  and  multiple- 
purpose,  and  both  Federal  and  non -Federal,  have  been  constructed 
in  an  attempt  to  cope  with  the  ever  Increasing  water  problems  of 
the  basin.  At  the  present  time  there  are  24  major  reservoirs,  either 
operational,  under  construction  or  authorized,  which  contain  conser- 
vation storage  capacity  and  have  individual  total  storage  capacity  of 
more  tlmn  ^,000  acre-feet.  Six  of  these  reservoirs  are  Corps  of 
Engineers  projects  which  provide  flood  control  storage.  One  of  the 
18  non-Federal  reservoirs  also  provides  storage  specifically  for  flood 
control.  The  locations  of  these  reservoirs  are  shown  on  figure  1 and 
data  pertinent  thereto  are  shown  in  tables  2 and  3-  Scenes  typical  of 
projects  constructed  by  the  Corps  of  Engineers  are  shown  on  figure  6. 

The  Soil  Conservation  Service  has  constructed  four  flood  detention 
reservoirs  with  individual  storage  capacities  greater  theui  5 >000  acre- 
feet.  In  addition,  the  Soil  Conservation  Service  has  an  extensive 
program  underway  in  the  basin  for  agricultural  land  treatment  measures 
and  a program  for  runoff  and  water  flow  retardation  and  soil  erosion  pre- 
vention. Prior  to  Januarj'  19^1,  the  Soil  Conservation  Service  had 
completed  about  40  .miles  of  channel  improvements  and  constructed  288 
floodwater  retarding  structures,  which  provide  total  storage  capacity 
of  252,500  acre -feet,  including  211,400  acre -feet  for  flood  detention 
purposes.  There  are  79  smaller  conservation  reservoirs  in  the  basin 
with  Individual  total  storage  capacities  of  less  than  5,000  acre-feet 
constructed  by  local  interests.  These  reservoirs  provide  a total  of  about 
> 41,000  acre-feet  of  conservation  storage.  In  addition,  for  rural  and 

• agricultural  purposes,  there  are  about  66,500  farm  ponds  with  an  average 

^ storage  capacity  of  about  two  acre -feet.  About  40  active  organized 

levee  districts  in  the  basin  have  concerned  themselves  with  the  water 
problems  for  about  50  years  and  presently  maintain  approximately  34l 
miles  of  levees  to  alleviate  flooding  in  both  rural  and  urban  areas. 

The  Corps  of  Engineers  has  constructed  local  flood  protection  projects 
j in  the  Dallas -Fort  Worth  area  and  has  been  authorized  to  construct  two 

i additional  local  flood  protection  projects  in  the  Fort  Worth  area.  The 

, CoiT)s  also  has  an  existing  and  authorized  navigation  project  in  the 

lower  Trinity  River  and  in  Trinity  and  Galveston  Bays. 


? 


17 


DALLAS  FLOODWAr,  FLOOD  OF  APRIL  1942 


HfcNBROOK  RtSLRVOIR  AT  CONSERVATION  LEVEL 


typical  corps  of  ENGINEERS  PROJECTS  IN  THE  TRINITY  RIVER  BASIN 


PJOTIRHrr  DATA 


PERnKm  DAT*- 
NCN-?EEER-\L  RR:SRVCIR3 
Vltb  CupRcitloB  Gr^n*  'r  THin  500C  \cr*»- 


(l)  Off-^hann®^!  j^Bervolr.  on  I'f*.  ^ru  of  Trinity  River  ^ust  upatroam  from  ir’Uth  of  Cedar  Creek 


REGIONAL  ECONOMIC  DEVELOPMENT 


30.  INTRODUCTION.-  This  study  is  concerned  primarily  with  water 
problems  and  demands  that  can  be  solved  by  the  construction  of  water 
resource  improvements  located  within  the  Trinity  River  Basin.  While 
the  economj'  of  the  areas  physically  subject  to  flood  damages  and  drain- 
age problems  has  the  greatest  influence  in  planning  solutions  for  these 
problems,  the  economy  of  additional  areas  outside  of  the  basin  affects 
planning  for  such  purposes  as  municipal  and  Industrial  water  supply, 
recreation,  fish  and  wildlife,  and  navigation.  The  extent  of  the  area 
varies  with  each  purpose  and  is  limited  by  the  practical  and  economic 
aspects  of  the  purpose  served.  The  economy  of  a large  segment  of  the 
area  extending  many  miles  beyond  the  Trinity  River  Basin  influenced 
planning  for  extension  of  a navigable  waterway  to  the  Dallas -Fort  Worth 
area  because  the  agricultural  products  grown  in  the  area,  such  as  wheat, 
would  be  expected  to  move  over  the  waterway  in  barges.  Figure  7 shows 
the  several  economic  areas  which  were  taken  into  account  in  the 
formulation  of  the  comprehensive  plan  for  the  Trinity  River  Basin.  This 
figure  shows  that  the  economy  of  a total  area  comprising  l48  counties  in 
Texas  and  30  coxmties  in  Oklahoma  influenced  the  planning  considerations 
for  navigation.  Similarly,  the  economy  of  a 46-county  area  in  and 
adjacent  to  the  Trinity  Basin  was  taken  into  account  in  planning  for 
water  supply,  recreation  and  fish  and  wildlife  problems  that  might  be 
solved  by  projects  considered  in  this  report.  The  economy  of  the  area 
in  and  immediately  adjacent  to  the  flood  plain  was  used  in  planning  for 
flood  control  improvements.  The  area  selected  for  the  economic  base 
study  encompassed  the  areas  considered  for  all  purposes,  covers  l6l,300 
square  miles  and  Includes  I83  counties  in  Texas  and  Oklahoma. 

31.  The  lack  of  adequate  control  of  the  waters  of  the  Trinity 
River  Basin  has  resulted  in  a disheartening  pattern  of  extremes  from 
floods  to  droughts  which  have  been  dominating  factors  on  the  economy  of 
the  region.  Floods  not  only  have  caused  high  damages  to  heavily 
populated  metropolitan  areas  in  the  upper  and  lower  regions  of  the 
basin  but  have  also  greatly  retarded  the  economic  development  of  the 
middle  and  lower  sections  of  the  basin.  Damages  to  homes,  farms  and 
industries  from  floodwaters  along  the  Trinity  River  and  main  tribu- 
taries average  about  3 million  dollars  annually  under  present  conditions 
of  watershed  improvement  and  development  Surface  and  ground  water 
resources  of  the  basin  furnish  about  306  and  72  million  gallons,  respec- 
tively, of  water  dally  for  use  in  homes,  farms,  offices,  factories  and 
other  institutions.  The  surface  waters  also  provide  for  recreation, 
rice  irrigation  in  the  adjacent  coastal  area  and  general  small-scale 
irrigation  throughout  the  entire  basin,  navigation  in  the  lower  reaches 
of  the  Trinity  River  and  commercial  fishing  in  Trinity  Bay  and  marsh- 
lands adjacent  to  the  Gulf.  The  unregulated  flows  and  unintegrated 
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FIGURE  7 AREAS  PERTINENT  TO  PROJECT  PURPOSES 


treatment,  of  water  problerao  have  sullowed  the  waters  of  the  Trinity 
River,  so  urgently  needed  for  the  economy  of  the  region,  to  waste  to 
the  Gulf  and  result  in  serious  water  shortages  such  as  was  experienced 
dui'ing  the  extended  dro’oght  period  of  1950-1957-  Also,  the  waste 
effluent  of  rapidly  growing  m'onicipal  and  industrial  areas  in  the 
DaiLlas-Fort  Worth  complex  has  over-taxed  the  efficiency  of  the  Trinity 
River  to  maintain  a relatively  "clean  stream"  of  acceptable  water  quality. 

32.  POPULATION--  The  Trinity  River  Basin  population  in  i960  was 
1>895>000,  of  which  about  80  percent  is  located  in  the  Dallas-Fort 
Worth  complex.  The  tremendous  increase  in  population  for  Dallas  and 
Tarrant  Counties  of  about  500  percent  over  the  past  50  years  has  been 
accompanied  by  a significant  shift  from  rural  to  urban  type  economy 
in  the  upper  basin.  The  middle  area  of  the  basin  has  remained  rural  in 
character  and  shows  a decline  in  population  for  the  last  half  century. 
However,  it  is  anticipated  with  additional  flood  control  measures  and 
the  construction  of  a waterway,  the  character  of  that  area  would  change 
from  predominantly  agricultural  to  both  rural  arid  'urban  with  resultant 
increase  in  population. 

33-  The  metropolitan  area  of  Houston  is  located  just  west  of  the 
Trinity  River  Basin  near  its  mouth  and  has  a large  influence  on  water 
reso’urce  requirements  for  the  lower  basin.  The  population  of  Houston 
has  shown  an  even  more  spectacular  growth  than  the  Dallas-Fort  Worth 
ai’ea  dui-ing  the  last  50  years  and  Houston  is  now  the  largest  city  in 
the  State.  The  growth  of  the  Houston  industrial  complex  is  continuing 
at  a rapid  rate  and  there  is  no  do’ubt  that  this  gj-owt.h  would  extend 
into  the  lower  Trinity  Basin  if  the  threat  of  flood  damages  were  removed 
and  other  benefits  of  water  resource  regulation  were  made  available. 

34.  The  population  of  the  base  study  area  was  6,844,000  in  i960, 
or  about  4 percent  of  the  total  United  States  population  A comparison 
of  the  grow^-h  rates  given  on  figure  8 shows  that  the  population  of  the 
study  area  has  had  an  average  annual  rate  of  Increase  considerably 
greater  than  the  national  rate,  except  for  the  decade  from  19^*0  to 
1950.  During  the  70-year  period  from  I89O  to  i960  the  base  study  area's 
average  annueil  population  growth  rate  was  2.22  percent  compa^'ed  to  the 
United  States  rate  of  I.50  percent. 

35-  Projection  of  the  basin  population  shows  a rise  fi'om  I.9 
million  in  19^>  to  2.4  million  in  1970,  to  5-9  million  in  2020,  and  to 
11.3  million  in  2070.  The  population  of  the  base  study  area  is 
projected  to  Increase  from  6.6  million  in  i960,  to  8.1  million  in  1970, 
to  18.6  million  in  2020,  and  to  35-6  million  in  2070.  The  projected 
average  annual  increase  for  the  basin  of  1.6  percent  and  for  the  base 
study  area  of  I.5  percent  both  are  above  the  national  average  of  1.4 
percent . 
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POPULATION  GROWTH  AND  FUTURE  PROJECTIONS 
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36.  PERSONAL  AND  PER  CAPITA  INCOME.-  Personal  income  is  the 
most  comprehensive  available  meas’ore  of  economic  activity  and  bears 
a close  £ind  generally  constant  relationship  with  the  gross  nationaJL 
product  over  the  long  run.  At  the  national  level  it  has  been  fo-ond 
that  personal  income  exhibits  the  same  3 percent  average  ann’oal  growth 
rate  that  characterizes  the  long  range  trend  of  gross  national  product. 

In  i960,  the  1.9  million  residents  of  the  basin  and  the  6.8  million 
residents  of  the  base  study  area  received  $U.l  billion  and  $13- 7 
billion  of  personal  income,  respectively.  On  the  basis  of  a per 
capita  total  this  amounted  to  $2,170  for  the  basin  and  $2,015  ^or  the 
base  study  ai'ea.  While  these  amounts  are  slightly  below  the  average 
for  the  nation  as  a whole,  the  annual  rates  of  increase  for  personal 
income  in  the  base  study  area  have  been  greater  than  the  annual  increase 
in  the  national  average  during  the  period  I94O-I960  as  shown  on  figure  9* 

37-  MANUFACTURING.-  The  growth  of  manufacturing  has  been  more 
rapid  than  that  of  any  other  economic  development  in  the  region  and 
has  been  brought  about  by  changing  mai'ket  demands,  rapid  technological 
improvements,  increasing  mobility  of  people  and  goods,  and  wartime 
emergencies.  Many  raw  materials  of  the  basin  are  adaptable  to  indus- 
trial needs  but  those  coming  from  mining  and  agricultural  activities 
have  the  biggest  role  in  the  area  economy.  The  current  trend  is 
toward  increased  chemical  processes  in  manufacturing  as  compared  to 
the  mechanical  processes  used  in  the  past.  The  principal  raw  materials 
which  are  easily  adaptable  to  use  in  the  chemical  industries  are  oil, 
gas,  lignite,  cotton,  grain  sorghums,  and  forest  products. 

38.  The  growing  industrial  development  is  evidenced  in  the  value 
added  by  manufacturing,  which,  in  the  basin,  jumped  from  $224  million 
in  1939  to  $1.5  billion  in  19^  and,  in  the  base  study  area,  rose  from 
$8^*1  million  to  $1.5  billion  during  the  same  period.  The  four  largest 
industry  groups  in  the  region  are  chemical,  petroleum,  transportation 
equipment,  and  food  products.  The  chemical  industry  is  one  of  the 
newest  and  fastest  growing  and  the  abundance  of  raw  materials  available 
for  petrochemical  development  indicates  that  it  will  continue  to  grow 
in  the  future.  The  petroleum  refining  and  chemical  manufact'uring 
industries  are  concentrated  in  the  Houston  and  Beaumont-Port  Arthui' 
area.  The  transportation  vehicle  and  equipment  industry  is  concentrated 
in  the  military  aircraft  factories  in  the  Dallas-Fort  Worth  complex  and 
constitutes  40  percent  of  the  value  added  by  manufacture  for  Dallas- 
Tarrant  Counties.  The  production  of  food  and  kindred  products  is  also 
one  of  the  region's  leading  industries  and  some  of  the  largest  establish- 
ments are  found  in  the  larger  population  centers  of  Houston,  Dallas,’  and 
Fort  Worth. 

39-  Textile  mill  products,  while  not  relatively  important  at  the 
present  time,  give  indications  of  becoming  a large  industry  in  the 
future.  The  production  of  wearing  apparel  and  related  products 
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has  rapidly,  with  its  greatest  concentration  in  Dallas.  The 

lumber  and  wood  products  industry  is  located  principally  in  the  East 
Texas  forest  area  and  is  expected  to  grow  rapidly  on  a sustained  basis 
in  the  future  due  to  good  forest  management  practices  Printing  and 
publishing  is  probably  the  most  widely  distributed  industry  in  the 
region  and  Dallas  is  the  leading  city  in  the  state  in  volume  of  business. 
Other  significant  Industries  include  stone,  clay,  and  glass  products, 
leather  and  leather  goods,  primary  metals,  and  machinery  manufacturing. 

^0.  The  manufacturing  establishments  of  the  three  largest  cities, 
Houston,  Dallas,  and  Fort  Worth  are  such  that  manufacturers  produce 
about  60  percent  of  the  base  study  area's  total  value  added.  The 
construction  of  the  Houston  Ship  Channel,  which  was  completed  about 
1920,  has  made  Houston  one  of  the  nation's  major  seaports  and  Texas' 
largest  city.  Today  there  are  IO8  industrial  plants  located  in  the 
Houston  area  with  numerous  others  planned  Dallas  and  Fort  Worth  have 
numerous  large  industries  for  manufacturing  airplanes,  airmotive 
equipment,  and  heavy  machinery  One  important  difference  between  the  two 
large  metropolitan  complexes  is  that  the  Dallas-Fort  Worth  area  lacks 
water  transportation  The  same  opportunity  for  additional  expansion  and 
growth  which  developed  in  the  Houston  area  would  exist  for  the  entire 
Trinity  Basin  if  water  transportation  were  made  available.  The  3T0  miles 
from  Fort  Worth  to  the  Houston  Ship  Channel,  as  a navigable  waterway  for 
barges  cari’ying  bulky,  heavy  freight  would  attract  numerous  industries 
and  act  as  the  key  to  greater  growth  than  inland  Texas  has  ever 
experienced.  A breakdown  of  the  value  added  by  manufacture  during  1958 
for  various  industries  in  Dallas,  Fort  Worth  and  Houston  is  given  in 
figure  10. 

i*l.  POWER.-  The  growth  of  electric  generating  capacity  in 
Texas  is  the  fastest  of  any  state  in  the  nation  The  tremendous 
increase  in  power  production  within  the  base  study  area  is  evidenced 
by  the  increase  from  1.7  billion  kilowatt  hours  in  1937  to  an  estimated 
IU.4  billion  kilowatt  hours  in  i960  which  is  a total  increase  of  about 
750  percent.  Comparable  figures  for  the  United  States  show  an 
expansion  from  I80  billion  kilowatt  hours  to  85O  billion  kilowatt 
hours  in  i960  or  a total  Increase  of  370  jiercent. 

42.  AGRICULTURE.-  Although  rapid  industrialization  is  taking 
place,  agriculture  is  still  of  major  importance,  contributing  sub- 
stantially to  the  national  production  and  economy  Farms,  ranches, 
and  woodlands  occupy  88,372,000  acres,  or  about  138,100  square  miles 
of  the  base  study  area.  Total  cropland  is  slightly  over  32,000,000 
acres  of  which  l4  percent  is  irrigated  Figure  11  gives  the  break- 
down of  agricultural  land  use  within  the  base  study  area. 
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FIGURE  10  value  added  BY  MANUFACTURE  IN  1958 
DALLAS,  FORT  WORTH,  HOUSTON 
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TRINITY  RIVER  BASE  STUDY  AREA  AGRICULTURAL  LAND  USE 

08,372,000  ACRES 


U3.  A vide  ran^je  of  climatic  and  soil  conditions  provides 
an  environment  favorable  for  the  production  of  most  of  the  econom- 
ically Important  crops  and  livestock.  About  3-^  million  tales  of 
cotton,  representing  almost  one-quar'er  of  the  halion's  cotton,  is 
produced  in  the  study  area.  Grain  sor^divim  is  crown  In  large 
quantities  and  production  within  the  base  stud;,  area  represents  37 
percent  of  the  United  States  total.  large  amounts  of  wheat  growi. 
in  the  Texas  and  Oklahoma  areas  lying  north  and  west  of  the  basin  move 
to  the  Dallas-Fort  Worth  area  and  southward  to  t.he  Gulf  coast  ports 
for  expor’ . Other  important  crops  include  rice,  oats,  and  vege- 
tables. Cattle  raising  is  the  main  livestock  enterprise,  but 
sheep  and  goats  are  also  raised  in  large  quantities.  The  valtie  of 
farm  production  in  the  tase  st-udy  area  in  19b9  and  the  production 
in  the  base  study  area  as  a percent  of  the  United  Sta'es  production 
are  given  in  figtire  12. 
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4^.  rRAIlSPORTATIOK . - Tlie  urbfinization  and  growth  of  any  area 
is  directly  dependent  upon  adequate  and  economical  transportation. 
Without  transportation,  the  growth  of  cities  and  the  concentration 
of  Industry  and  .manufacturing  would  be  limited  by  the  ability  to 
derive  a food  supply  for  inhabitants  and  all  other  basic  necessities 
for  the  general  econojuy  from  the  immediate  locality.  The  cost  of 
transportation  is  an  integral  part  of  the  cost  of  production  and 
the  free  exchange  of  goods  and  products  can  be  effected  only  to  the 
extent  that  efficient  and  economical  transportation  is  available. 

45.  There  are  five  significant  modes  of  transport  for  intercity 
freight  in  the  United  States.  Statistics  show  that,  in  1958>  rail- 
roads carried  about  46  percent  of  all  intercity  freight,  with  the 
remainder  being  divided  among  highways,  21  percentj  Inland  waterways, 

16  percent;  oil  pipej-ines,  17  percent;  and  airlines,  a small  fraction 
of  one  percent.  Based  on  the  forecasted  growth  of  the  gross  national 
product  and  a continuation  of  the  present  relationship  between  the 
gross  national  product  and  intercity  freight  traffic,  it  has  been 
estimated  that,  by  198O,  the  United  States  will  need  a transportation 
system  having  a capacity,  in  ton-miles  of  about  double  the  nation's 
present  freight  traffic.  By  the  year  2000,  freight  traffic  is 
estimated  to  be  at  least  four  times  the  present  volume. 

46.  Although,  at  this  time,  railroads  generally  are  operating 
at  less  tnan  physical  capacity,  the  emergency  demands  of  World  War  II 
strained  the  freighl-cari-ying  capacity  of  the  railroads  to  the  utmost. 
Since  World  War  II,  the  use  of  improved  rolling  stock  and  more  efficient 
operating  practices  have  increased  the  total  freight  carrying  capacity 
of  the  main  lines  and  there  is  little  doubt  that  at  this  time,  the 
railroads  could  absorb  a considerable  increase  in  freight  volume  with 
little  increase  in  track  mileage.  However,  with  the  projected  future 
demands  for  intercity  transportation,  it  is  not  likely  that  this 
condition.  In  general,  will  endure  beyond  the  next  few  years. 

47.  The  Trinity  River  Basin  and  adjacent  areas  are  served  by  the 
i’acilities  of  seven  major  railroad  systems,  which  provide  a network 
pattern  of  main  lines  with  feeder  and  distributor  branches  throughout 
the  eastern  and  southern  parts  of  Texas.  The  north-south  main  lines 
provide  connections  between  the  central  transcontinental  routes  of  the 
Union  Pacific  system  and  the  southern  treinscontlnental  routes  of  the 
Southern  Pacific  and  Atchison,  Topeka  and  Santa  Fc  systems.  Generally, 
the  north-south  main  lines  extend  southward  from  St.  Louis,  Kansas  City, 
Wichita  and  Denver,  converge  on  the  Dallas-Fort  Worth  area  and,  follow- 
ing vai'ious  routes  through  central  and  eastern  Texas,  continue  south- 
ward to  Houston  and  Galveston  and  southwestwai'd  to  Waco,  Austin, 

Son  Antonio  and  the  Rio  Grande  Valley.  The  north-south  lines  between 
the  Dailas-Fort  Worth  and  Houston  areas  do  not  closely  parallel  the 
Trinity  River  and,  in  the  middle  basin  area,  are  located  somewhat  to 
the  oast  and  west  of  the  basin  proper. 
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^0.  A network  of  improved  highways  provides  facilities  for  motor 
transport  to  most  of  the  Trinity  River  Basin  However,  as  with  the 
mil  lines,  the  main  north-south  highways  skirt  the  middle  basin  area 
without  extending  deeply  into  the  basin  proper  The  highway  facilities 
are  being  augmented  at  this  time  by  construction  of  an  elabomte  system 
of  modem  highways,  through  the  Interstate  Highway  program.  As  with 
the  railroads,  motor  freight  carriers  could  move  larger  amounts  of 
freight  than  they  are  now  moving,  althoi4;li  the  joint  use  of  the  highways 
by  motor  trucks  and  private  automobiles  presents  serious  problems  in 
traffic  control  and  highway  construction  and  maintenance  as  the  total 
volume  of  traffic  increases, 

^9  Motor  freight  traffic  undoubtedly  will  continue  to  increase; 
however,  this  means  of  transportation  is  not  truly  competitive  for 
mass  shipments  of  bulk  commodities  at  lowest  cost.  The  prime  advantage 
of  truck  transport  lies  in  the  rapid  and  flexible  movement  of  small 
units  of  individual  shipments  The  low  ratio  of  load  to  power  required 
for  movement  results  in  a high  unit  cost  of  transportation  and  precludes 
effective  competition  in  the  market  for  mass  transportation  of  bulky 
low-value  items. 

50.  Air  freight  is  of  little  significance  in  the  overall  pattern 
of  intencity  freight  transportation.  The  advantage  of  air  freight  lies 
in  ultra-rapid  movement  of  small,  lightweight  items  The  movement  of 
freight  by  air  will  continue  to  increase,  perhaps  at  a greater  rate 
than  by  other  modes  of  transport.  However,  it  is  equally  certain  that 
the  limitations  of  size,  weight  and  high  cost  will  preclude  the  move- 
ment of  any  significant  portion  of  the  total  intercity  freight  by  air. 

51.  In  analyzing  the  overall  transportation  requirements,  pipe- 
lines can  be  considered  only  to  the  extent  that  movement  of  liquid 

or  gaseous  commodities  are  involved  An  extensive  network  of  pipelines 
extends  in  and  through  the  Trinity  River  Basin.  The  pipelines  princi- 
pally are  for  gathering  and  distributing  natural  gas  or  for  gathering 
I and  transporting  crude  oil  to  refining  centers  and  shipping  terminals 

along  the  Gulf  Coast.  Some  of  the  pipelines  are  used  for  moving  liquid 
‘ refined  products  from  refineries  to  distribution  centers.  Pipelines 

will  remain  an  important  factor  in  transportation  of  liquid  petroleum 
commodities;  however,  being  limited  to  .the  movement  of  liquids,  they  can 
be  assigned  only  a small  field  of  application  in  satisfying  the  general 
j mass  transportation  demands. 

f 52.  Demand  for  mass  transportation.-  For  the  most  part,  the 

•f  demand  for  low-cost,  mass  transportation  must  be  met  either  by  rail  or 

waterway  transport.  Each  of  these  means  has  its  inherent  advantages 
and,  where  both  can  be  provided,  together  offer  the  most  efficient 
and  economical  mass  transportation  facilities  known  today.  Railroad 
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■ ranspor*  ^ f fez's  z'apid  service  at  relatively  low  cost  for  a w,de 
rarif.':'-'  >f  freight.  It  is  relatively  free  of  topographical  Izraltations 
ana,  v.tli  the  extensive  rail  network  already  in  existence,  serves 
* housands  of  different  points  throughout  the  nation.  Compaz'atively 
sna^l  uizits  of  freight  can  be  efficiently  handled.  However,  for 
movement  of  .^ai'ge  volumes  of  freight  at  extremely  low  cost,  watez’way 
'.ransportatlon  is  cleoz'ly  superior.  No  other  fonn  of  transportation 
■an  iipprouch  its  high  z-atio  of  load  to  power  required  for  movement, 
nor  its  low  cost  per  ton  for  movement  of  those  commodities  for 
which  it  is  suited.  Many  types  of  industry  are  dependent  on  mass 
transportation  at  the  lowest  possible  cost,  and  it  is  a well  demon- 
strated fact  that  such  industries  will  concentrate  in  iocauities  having 
water  transportation.  This  is  illustrated  by  the  tremendous  industrial 
developments  in  recent  years  eilong  the  modern  inland  waterways  of  the 
Ohio  River  Valley,  the  lower  Mississippi  Valley  and  Gulf  Intracoastax 
and  connectirzg  wateiways  in  Louisiana  and  Texas.  Such  industrial 
developments  lead  to  a general  expansion  of  the  economy  in  the  sur- 
rounding ai'eas  and  generate  additional  traffic  for  the  wate.’way, 
railroad  and  highway  truck  transport.  It  is  significant  that 
virtually  all  major  industrial  areas  of  the  United  States  are  served 
by  water  transportation.  With  a population  in  i960  of  about  1,657>000, 
the  Dailas-Fort  Worth  complex  is  the  lai'gest  urban- industrial  area  in 
the  United  States  that  is  not  located  on  a navigable  waterway. 

53-  role  of  natural  resources  in  the  economy  - The  change  in 

the  economy  of  the  region  surrounding  the  Trinity  River  from  frontier 
subsistence  to  a growing  urban- industrial  complex  has  occurred  largely 
since  the  Reconstruction  period  following  the  Civil  War  and  is  due,  in 
uarge  peiz't,  to  the  vast  and  varied  resources  of  the  region  The  first 
of  several  economic  stages  was  the  colonial  era  of  cotton  and  cattle, 
which  was  an  energetic  period  of  rapidly  advancing  frontier,  gathering 
momentum  with  the  westward  push  of  the  railroads.  The  second  stage, 
that  of  forest  and  mineral  exploitation,  began  near  the  turn  of  the 
century  and  continued  a rapid  increase  until  about  19^.  This  middle 
period  of  development  of  the  natural  resoui’ces  augmented  by  World  War  II 
brought  about  the  next  major  period  of  advancement,  that  of  Industrial- 
ization and  urbanization,  which  is  of  utmost  importance  today.  The 
relationship  that  exists  between  the  natural  resoui'ces  and  the  continued 
economic  growth  and  development  of  the  region  is  desci’ibed  in  subsequent 
paragraphs. 

54.  Timber. - Most  of  the  heavily  timbered  areas  in  the  region 
ai'e  located  in  43  counties  in  eastern  Texas  and  17  cozuztles  in  eastern 
Oklahoma,  of  which  three  of  the  Oklahoma  counties  and  3^  of  the  Texas 
counties  az’e  in  the  base  study  az'ca.  Timber  interests  first  undez'took 
lai'ge-scale  operations  in  forest  exploitation  towai'd  the  end  of  the  19th 
century  and  by  1907>  more  than  two  billion  boaz-d  feet  were  being  removed 
annually,  mainly  fi-om  the  East  Texas  forest  area  The  tremendous 
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lumbering  operations  during  the  early  part  of  this  century  caused  rapid 
depletion  of  the  forest  reserves  and  brought  about  the  establishment  of 
a conservation  program  in  1915  liy  the  Texas  State  Department  of  Forestry 
(later  changed  to  Texas  Forest  Service).  The  conservation  program 
assured  adequate  forest  reserves  and  during  the  period  from  1915  to  1958 
lumber  production  for  the  State  of  Texas  averaged  a billion  board  feet. 
Today  timber  is  being  grown  more  rapidly  in  the  East  Texas  Forest  Region 
than  it  is  being  harvested,  and  has  been  established  as  an  in^jortant 
pei-manent  resource.  The  extensive  East  Texas  Forest  Region  covers  the 
lower  and  a portion  of  the  middle  Trinity  River  Basin  as  shown  on 
figure  13.  The  coramercieil  forest  land  in  the  base  study  area  and  the 
amount  of  growing  stock  and  saw  timber  volume  is  given  in  table  4. 


TABLE  h 

COMMERCIAL  FORESTS  IN  TRINITY  RIVER  BASE  STUDY  AREA 

1953-1956 


OKLAHOMA 

Item 

Unit 

3^^-County  : 
Total  : 

Percent  of 
State  Total 

3-County  : 
Total 

Percent  of 
State  Total 

Land  area 

acre 

17,935,500 

10.6 

1,473,300 

3.3 

Commercial  forest 

acre 

9,471,300 

77  8 

744,000 

13-2 

Growing  stock: 
Softwood 
Hardwood 
All  species 

(1) 

(1) 

(1) 

34,351,200 

32,841,600 

67,192,800 

71.4 

78.0 

25,200 

1,950,000 

1,975,200 

0.4 

19.8 

Saw  timber  volume: 
Softwood 
Hardwood 
All  species 

(1) 

(1) 

(1) 

12,576,500 

7.341,900 
19, 918, 400 

71.6 

75-9 

73-1 

ro 

000 

0.4 

20.5 

10.5 

(1)  Thousand  board  feet. 


S'* 


’V 


FIGURE  13 


EAST  TEXAS  FOREST  REGION 


55'  Minerals . - About  30  different  minerals  are  produced  on  a 
commercial  scale  in  Texas  and  Oklahoma,  most  of  which  are  found  in 
the  basin.  However,  the  production  of  crude  petroleum  and  natural  i-tas 
overshadows  all  other  minerals  in  Importance.  The  first  commercial 
petroleum  production 

f j i 3000  n 

of  importance  in 

Texas  came  from  „ 

•a  2500  — - - 

discovery  of  oil  at  trinity  river  base^/ 

Corsicana  in  189^.  S study  area--^  1/ 

Since  then  oil  g \ 

exploration  has  ex-  u.  ijqq Ny 

panded  rapidly  through-  ° \ 

out  the  Southwest.  * 1000  ^ 

Texas  currently  produces  2 ' — ' ''  '■ 

about  40  percent  of  the  J ' ' * 

total  production  oi'  * 

crude  oil  in  the  United  I 

States  as  shown  on  1920  1930  1940  1950  i960 

figure  l4.  In  1959 • 

crude  oil  production  FIGURE  14 

within  the  case  study  CRUDE  OIL  PRODUCTION 

area  In  Texas  was  about 
620  million  barrels  and 

in  Oklahoma  90  million  barrels  which  constituted  about  28  percent  of 
the  national  output. 
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^b.  Tlie  future  of  oil  production  in  the  retiion  Is.  of  course 
dependent  on  the  recoverable  reserr/es.  Mosl  of  the  available  data 
on  petroleum  futures  is  based  on  the  ratio  of  proven  reser-zes  to 
production  and  tends  lo  present  a conser'/at  ive  outlook  on  the 
esticiates  of  ultlniate  production  from  United  States  resei-.-es.  bo'h 
known  and  pros pec - 
t.ive.  Although  a 
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reserve -product ion 
ratio  decline  has 
actually  occurred 
over  the  past  six- 
year  period,  it 
should  be  noted 
‘hat  there  has  been 
some  increase  in 
to*al  national 
reserves  with 
Texas  reserves  re- 
maininr  about  steady 
throUfth  lS‘bO.  Tn 
late  19^0.  a new 
major  discover;.'  was 
made  on  the  James 

Reef  in  the  Fairway  f'leld  wiiich  is  located  within  the  tasin  in 
Henderson  and  Anderson  Counties.  Texas.  Althouyli  the  lintits  of  t ne 
Fairway  Field  have  not  been  fully  established,  it  was  evident,  by  the 
end  of  19^"1  ■ tnat  the  field  is  a major  producinp  field,  with  a 
potential  recovert-  presently  estimated  to  exceed  one-half  billion 
barrels.  New  discoveries  such  as  this,  together  with  advanced  tech- 
nolof.c/  in  oil  discovery  and  production  permit  an  optimistic  forecast 
for  the  possibility  of  future  oil  production.  Ibie  relationship  of 
crude  oil  production  and  reseic/es  in  Texas  as  a percent  of  the  United 
States  is  shown  on  fifure  19. 
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FIGURE  15 

PETROLEUM  PRODUCTION  AND  RESERVES 


97.  Natural 
pas  is  considered  as 
the  world's  best 
domestic  and  indus- 
trial fuel , and  in 
recent  years  it  has 
been  Increasingly 
used  as  a raw  mate- 
rial for  a wide 
variety  of  products 
of  the  modem  chem- 
ical industries. 
Althouph  natural  pas 
resources  are  widely 
distributed  through- 
out the  southwest 
repion  pas  in 
commercial  quantities 
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FIGURE  16 

NATURAL  GAS  PRODUCTION 
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is  not  as  widely  found  as  crude  oil.  Natural  gas  production  in  the 
State  of  Texas  and  the  United  States  from  I92O-I96I  are  showTi  on  figure 
16.  In  1961,  natuml  gas  production  within  the  base  study  area  was 
about  two  trillion  cubic  feet  and  constituted  16  percent  of  the 
production  for  the  United  States, 

58.  In  addition  to  supplying  natural  gas  to  more  than  half  of 
the  United  States,  the  State  of  Texas  has  nearly  one-half  of  the 
nation's  proven  reserves  of  this  mineral.  The  American  Gas  Association 
Committee  on  Natural  Gas  Reserves  reported  that  estimated  proven 
recoverable  reserves  of  natural  gas  in  the  United  States  totaled  262.2 
trillion  cubic  feet  at  the  end  of  1959^  increasing  8.5  trillion  cubic 
feet  during  the  year.  The  larger  gains  were  reported  in  Texas  and 
Louisiana,  where  increases  of  U.3  and  3-8  trillion  cubic  feet,  respec- 
tively, are  shown , 

59"  Natural  gas  liquids  are  also  produced  in  large  quantities  in 
the  base  study  area.  Liquid  gas  products,  whether  obtained  from  natural 
gas  or  processing  in  refineries,  are  defined  by  the  Bureau  of  Mines  as 
natural  and  finished  gasolines,  ethane,  propane,  butane,  isobutane,  etc. 
The  base  study  area's  production  was  over  100  million  barrels  of  natural 
gas  liquids  in  1959  and  is  second  only  to  crude  oil  production  in  total 
jiionetary  value  of  minerals.  The  American  Gas  Association  Reserves 
Committee  estimated  recoverable  reserves  of  natural  gas  liquids  in  the 
United  Gtates  at  the  end  of  1959  of  6,522  million  barrels  which  was 
an  increase  of  362  million  barrels  or  6 percent  over  the  previous  year, 
me  State  of  Texas,  including  the  offshore  area  in  the  Gulf,  accounted 
for  53  percent  of  the  total  estimated  reserves. 

60.  Other  minerals  available  in  commercially  significant  quan- 
tities from  the  region  are  sand  and  gravel,  stone,  lignite,  common 
salt,  clay,  iron  ore,  and  sulphur.  The  reserves  of  sand,  gi-avel, 
and  stone  (mostly  limestone)  in  the  basin  are  virtually  unlimited. 

Scrnie  of  the  beds  of  limestone  are  known  to  be  several  hundred  feet 
thick.  In  the  base  study  area  during  1958,  660,000  tons  of  lime- 
stone were  used  in  the  manufacture  of  lime.  There  are  an  estimated 
20  billion  tons  of  recoverable  lignite  in  the  base  study  area,  a 
large  part  of  which  is  located  within,  or  adjacent  to,  the  basin. 

The  principal  use  of  this  fuel  at  present  is  for  a 2^0,000  KW 
steam-electric  plant  which  furnishes  power  to  an  aluminum  rc?duc- 
tion  plant  located  just  west  of  the  basin  in  Milam  County,  about 
100  miles  northwest  of  Houston.  Utilization  studies  Indicate  that  not 
only  will  lignite  be  used  for  future  power  production  but  also  in  the 
chemical,  wood  preservation,  and  refining  Industries.  An  estimated  72 
billion  tons  of  salt  are  located  in  salt  domes  in  9 counties  within  the 
base  study  area.  Most  of  these  coimties  are  located  within  the  middle 
portion  of  the  basin,  the  average  distance  from  the  salt  domes  to  the 
Trinity  River  being  33  miles.  Iron  ore  is  located  mainly  in  the  middle 
section  of  the  basin  and  adjacent  base  study  area  to  the  east.  Iron 
ore  production  in  Texas  since  1955  has  not  been  disclosed  by  the  Bureau 
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of  Mines.  In  195!>  about  875)000  long  tons  were  produced,  all  from 
strip  mines  in  the  base  study  area.  Total  recoverable  reserves  of 
iron  ore,  based  on  the  best  available  information,  is  estimated  at 
about  175  million  tons  containing  ^0  to  50  percent  iron  Sulphur 
is  produced  in  large  quantities  from  four  deposits  in  the  base  study 
area,  one  of  which,  the  Moss  Bluff  Dome,  is  located  on  the  Trinity  River 
in  Liberty  County.  Sulphur  production  in  Texas  during  1959  was  over 
one-half  of  the  national  total 

6l.  Water. - In  relation  to  future  needs,  water  is  the  most 
Important  natural  resource  of  the  area.  The  residents  of  the  south- 
west region  made  a rather  late  start  toward  conserving  their  water 
resources  Like  most  frontier  people,  they  took  an  adequate  water 
supply  for  granted  and,  only  with  the  rapid  growth  of  urban  population 
in  the  last  20  years,  has  there  been  a realization  that  an  adequate 
future  water  supply  was  one  of  the  area's  big  problems.  A critical 
drought,  which  occurred  in  this  area  during  the  period  1950-1957) 
caused  restriction  on  uses  of  water  in  about  one-half  the  Incorporated 
cities  and  towns  in  Texas  and  demonstrated  the  seriousness  of  the  water 
problem.  The  Trinity  River  Basin  has  less  length  and  drainage  area 
than  several  other  Texas  river  basins,  but  due  to  the  moderate  to 
heavy  rainfall  occurring  over  its  drainage  area,  the  flow  near  its 
mouth  is  exceeded  only  by  the  Sabine  and  Neches  Rivers.  In  addition 
to  surface  waters,  a large  portion  of  the  basin  is  underlain  by  great 
natural  underground  water  reservoirs.  These  ground  water  supplies  have 
played  a tremendous  part  in  the  economic  development  of  the  area, 
furnishing  water  for  municipal  and  Industrial  needs  and  irrigation. 

The  five  major  sources  of  underground  water  are  the  aquifers  of  the 
Trinity,  Paluxy,  and  Woodbine  sands;  the  Carrlzo  Sand  and  Wilcox  group; 
the  Gulf  Coast  aquifer;  the  Ogallala  Formation;  and  the  Alluvial  depos- 
its . 


62.  The  development  of  water  as  a natural  resource  will  continue 
to  be  a major  requirement  in  providing  for  the  rapid  growth  and 
industrial  activity  of  the  area  About  two  million  residents  of  the 
Trinity  River  Basin  are  currently  withdrawing  approximately  300  million 
gallons  a day  from  ground  and  surface  water  sources  to  satisfy  their 
needs.  As  the  population  continues  to  expand  along  with  higher  living 
standards  during  the  next  century,  ever  greater  demands  will  be  placed 
on  the  water  resources  of  the  basin. 

63.  Maintenance  of  water  quality  and  reduction  of  stream 
pollution  are  essential  elements  in  the  future  use  of  water  as  a 
natural  resource.  With  the  future  large  expansion  of  poi>ulation  and 
industrial  activity  and  the  resultant  increased  waste  loads,  more 
attention  must  be  directed  to  the  maintenance  of  acceptable  water 
quality,  either  through  direct  reduction  of  waste  loads  or  by  dilution 


38 


from  increased  stream  flow  Failure  to  recognize  and  cope  with  the 
water  quality  problems  could  well  result  In  a barrier  to  full  develop- 
ment of  the  economic  potential  of  large  sections  of  the  basin. 

64.  Fish  and  wildlife  - The  fish  and  wildlife  resources  of  the 
basin  proper  arc  important  primarily  as  a basis  for  hunting,  fishing 
and  other  outdoor  recreation.  The  commercial  fish  harvest  from  the 
Trinity  River  is  not  large  However,  flow  from  the  river  into  Trinity 
Bay  tends  to  maintain  a proper  salinity  balance  with  ocean  water  and 
create  a favorable  habitat  for  various  species  of  commercially  important 
marine  life  found  in  the  coastal  bays  and  offshore  waters  of  the  Gulf. 

Of  the  marine  products  taken  by  commercial  fisheries,  shrimp  has  the 
largest  monetary  value  but  menhaden,  a fish  used  for  meal  and  oil,  is 
the  greatest  in  volume,  with  about  100  million  pounds  harvested  in  1959* 
Although  fish  and  wildlife  resources,  in  some  of  their  original  locations 
and  native  habitat,  have  declined  considerably  since  the  early  pioneers 
settled  in  Texas,  various  changes  during  recent  years  have  contributed 
to  increase  the  game  and  fish  life.  The  raising  of  stock  and  growing 
feed  crops  on  the  larger,  more  productive  farms,  and  the  practice  of 
allowing  large  acreages  of  marginal  lands  to  revert  to  native  vege- 
tation have  contributed  to  providing  a much  better  wildlife  habitat. 

Also  the  many  reservoirs  built  in  the  Trinity  River  Basin  during  the 
past  30  years  have  provided  not  only  increased  fishing  opportunity  but 
also  new  habitat  for  both  fish  and  migratory  birds.  Future  economic 
and  social  factors  in  the  area  will  impose  an  increasing  demand  on  the 
fish  and  wildlife  resources  and  require  expanded  measures  for  their 
conservation  and  proj>agation - 

65'  Recreation  - Because  of  a favorable  climate  for  outdoor 
activity  during  much  of  the  year  and  due  to  the  tremendous  economic 
growth,  the  use  of  water  and  land  resources  is  becoming  increasingly 
Important  for  development  of  outdoor  recreation  opportunities  Pro- 
visions for  outdoor  recreation  in  the  region  vary  from  local  facilities 
such  as  municipal  playgrounds  and  parKS,  museums,  and  stadiums  to 
resource -based  recreation  areas,  selected  for  their  superior  natural 
features,  such  as  National  and  State  Parks  and  Monuments  However,  in 
this  report,  the  emphasis  is  placed  on  water-oriented  recreation  areas 
because  it  Is  Inherent  in  river  basin  planning  and  development. 

66.  The  development  of  water  and  related  land  resources  for 
recreation  not  only  fulfills  a need  for  the  social  well  being  of  the 
people  but  it  also  contributes  to  the  future  economic  growth  in  the  local 
areas  where  this  develoiment  takes  place.  There  is  substantial  demand 
for  water-based  recreation  facilities,  particularly  in  the  upper  Trinity 
Basin  near  the  Dallas-Fort  Worth  complex.  It  is  anticipated  that  the 
expansion  in  recreational  facilities  and  opportunities  for  commerce  as 
a result  of  the  development  of  water  resources,  together  with  favorable 
labor  and  raw  materials  supplies,  will  attract  industry  and  investment 
in  many  forms  to  the  area. 
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Recreation  associated  with  major  water  resources  projects  attracts 
outside  investment  in  a number  of  ways  Particularly  significant 
are  the  following: 

a.  Recreation  attracts  visitors  who  in  the  aggregate  spend 
large  sums  at  lakeshore  resorts  and  service  establishments. 

b.  Recreational  visitation  induces  private  Investors  to  put 
money  into  overnight  accommodations,  marinas,  and  other  recreation- 
related  sales  and  service  facilities. 

c.  Recreational  aspects  of  projects  attract  newcomers  to 
the  reservoir  area  who  construct  homes  and  cabins  for  themselves  on 
or  near  the  shore  lines . 

d.  Industry  is  attracted  to  an  area  because  of  the  favorable 
recreational  opportunities  afforded  its  employees,  even  though  the 
industry  itself  may  not  be  a heavy  water  user. 


REIATION  OF  'HIE  ECONOMIC  DEVELOFT-ENT  TO  TIE  WATER 
Aim  RELATED  LAITO  RESOURCES  OF  TIE  BASIN 


67.  INTRODUCTION.-  The  ultimate  aim  of  river  basins  programs, 

In  common  with  all  other  productive  activity,  is  to  satisfy  human  needs 
and  improve  the  economic  and  social  well-being  of  all  the  people. 

A basic  principle  in  this  investigation  is  that  the  water  and  rexated 
land  resources  development  have  value  only  to  the  extent  that  they 
will  be  needed.  The  previous  section  has  shown  that  a portion  of  the 
Trinity  River  Basin  is  rapidly  developing  into  one  of  the  major  ’urban- 
industrial  areas  of  the  United  States.  Other  areas  of  the  basin  and 
adjacent  st’udy  area,  although  potentially  favorable  for  development, 
have  been  retarded  because  of  various  factors,  some  of  which  are  water 
associated.  The  magnitude  of  the  demands  for  water  resources  develop- 
ment and  control  in  the  Trinity  River  Basin  is  based  on  the  past  and 
present  uses  as  related  to  the  economic  activities  of  the  study  area 
and  the  broad  projections  of  future  economic  growth.  The  development 
and  control  of  the  water  and  related  land  resources  that  wo-uld  contrib- 
ute to  the  area's  growth  and  anticipated  economy  were  p^.anned  to 
assure  a balanced  program  of  resource  development.  In  the  over-all 
evaluation  of  the  demands  on  water  resources,  consideration  was  given 
to  all  available  information  on  present  and  projected  needs  as 
developed  by  the  State  of  Texas  and  other  Federal  agencies,  the  wishes 
of  local  interests  as  expressed  at  public  hearings,  and  the  directives 
from  Congress  for  this  investigation. 

68.  DOMESTIC,  MimCIPAI.,  AND  INDUSTRIAL  WATER  SUPPLY.-  The 
projected  widespread  increase  in  population  and  industrial,  expansion 
must  of  necessity  be  closely  supported  by  a water  supply  that  is  not 
only  sufficient  in  quantity,  but  suitable  in  quality  and  at  a 
reasonable  cost.  In  the  Trinity  Basin,  the  principal  problems  in 
meeting  these  requirements  are  supplies,  distribution,  water  quality, 
and  variability  of  flow,  all  of  which  will  become  more  acute  as  the 
population  and  economy  grow.  Water  supply  in  the  basin  can  be  a problem 
if  water  resources  ai'e  not  developed  sufficiently  in  advance  to  satisfy 
projected  needs  and  becomes  an  acute  situation  when  the  demands  exceed 
the  available  resources.  In  the  Trinity  River  Basin,  as  shown  on 
figure  17,  about  235  million  gallons  of  wat.er  per  day  were  used  in 

1958  for  municipal  and  Industrial  purposes.  It  is  anticipated  that 
this  requirement  will  multiply  many  times  in  the  futi.u'e.  For  Instance, 
by  year  2020  the  requirements  will  be  more  than  12  times  the  1958  ’use 
and  by  year  2070  the  need  will  have  increased  to  more  than  20  times 
the  1958  use.  It  is  estimated  that  existing  and  under-construction 
water  resource  developments  for  municipal  and  Industrial  purposes, 
including  present  ground  water  usage  and  importations  and  assuming 
the  Soil  Conservation  Service  program  in  operation,  will  produce  about 
1.4  billion  gallons  of  water  per  day.  These  supplies  ai'e  more  than 


4l 


NOTE 

REQUIREMENTS  FOR  IRRIGATION , NAVIGATION  AND  0ATER  OUAL'TY 
CONTROL  INCLUDED  AS  "OTHER  " 


FIGURE  I r 

TRINITY  RIVER  BASIN 

EXISTING  AND  PROJECTED  WATER  DEMANDS 
42 


A 


adequate  to  satisfy  the  projected  ra’unicipal  and  industrial  demands  in 
the  upper  and  lower  basin  'until  about  the  year  1970.  As  the  need 
arises  in  certain  areas  to  satisfy  the  increasing  population  and 
industrial  expansion,  additional  successive  increments  of  water 
resources  can  be  developed.  These  developments  may  include  additional 
reservoir  projects  in  the  basin,  more  efficient  use  of  return  flow, 
increased  ground  water  use,  and  additional  importations. 

69.  FLOOD  COITFROL--  The  Trinity  River  Basin,  like  many  others 
in  the  State  of  Texas  and  throughout  the  co’untry,  experiences  at 
various  Intervals  the  natJural  phenomena  of  floods  --  too  much  water. 

This  problem  dates  back  to  the  eai'llest  settlements  located  on  the 
level  flood  plains  along  the  main  ■'.tern  and  principal  tributaries. 

Many  of  the  early  settlers  built  small  levees  to  protect  their  property 
but  invariably  the  levees  were  oveptopped.  Later,  local  organized  groups 
in  the  form  of  levee  districts,  and  finally  the  Federal  Government  took 
an  interest  in  the  flood  problem  and  their  efforts  have  grown  'until 
flood  control  has  become  one  of  the  major  public  works  activities.  The 
battle  between  man  and  streams  for  possession  of  flood  plain  lands  has 
been  long  and  costly.  There  are  many  Influencing  factors  which 
contribute  to  the  complexity  of  the  problem,  such  as;  the  -unrelenting 
efforts  of  man  to  wrest  valley  lands  from  the  streams  to  which,  -under 
the  laws  of  natui-e,  they  belong;  the  attractiveness  of  the  flood  plain 
which  causes  man  to  overlook  or  ignore  the  threat  of  flood  damage  and 
use  this  area  for  homes,  industry,  and  agriculture,  the  lesser  cost  of 
buildir.g  on  relatively  flat  valley  bottoms  and  partial  protection  from 
flooding  which  encourages  greater  use  and  development  of  the  flood  plain. 
Flood  scenes  in  the  Trinity  River  Basin  are  shown  on  figures  18  and  I9. 

70.  There  ane  maio'  areas  throiighout  the  Trinity  River  Basin  with 

an  ab'mdonce  of  natural  res.-'arces  and  development  opport 'unities,  such 
as  the  middle  section,  which  have  only  limited  development  primarily 
because  these  au--;as  au-'-  subject  to  fn-qjent  flooding.  These  areas  will 
prosper  only  when  ’.he  flood  prob.vms  have  been  eliminated,  tci  out- 
standing exa.mp...e  of  wna*  may'  be  achieved  by  elimination  of  a flood  threat 
and  th.-oiigh  planning  fujesight  and  pers  'nal  initiative  can  best  be 
demonstrated  by  what  has  p..ace  at  Dallas,  wiiere  an  agricultural 

oi'ea  in  a r<‘lativcly  I'.-w  yea;.,  iias  been  con  verged  into  a tremendous 
industrial  dove,  pm'-nt . 

71.  In  the  Trinity  River  Pns;n  ‘here  are  about  1,550,000  acres 
of  land  subjec?.  to  being  f...  .ded,  of  which  over  830,000  acres  ai’e 
situated  olonji  the  main  stem  and  lower  :-eaches  of  the  principal  trib- 
utaries and  the  remaining  720,000  acres  ai'e  in  the  headwater  tributary 
streams.  The  720,000  acres  subject  to  flooding  on  the  headwater  trib- 
utoi'les  will  be  considered  for  prot«!Ctl  >n  'under  the  runoff  and  waterflow 
retoj'datlon  and  soil  erosion  prevention  programs  of  the  Soil  Conservation 
Service.  Of  the  630,000  acres  subject  to  flooding  on  ‘.he  main  stem  and 
principal  tributaries,  about  225,000  acres  eae,  r will  be.  afforded  a high 
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degree  of  flood  protection  by  existing,  authorized,  and  previously 
recominended  Corps  of  Engineers  projects.  Flood  protection  to  the 
remaining  605,000  acres  of  flood  plai.n  is  considered  in  this  report. 

Tliis  flood  pi.ain  consists  of  586, ^*-00  acres  of  agricultural,  land  and 
18,600  acres  of  urban  and  suburban  development . Tlie  annual  value  of 
crops  produced  in  tlie  flood  plain  under  present  condition.^  amounts 
to  about  $17,250,000.  Tl;e  total  value  of  physical  property  in  this 
flood  plain  is  about  327  million  dollars  under  present  conditions  of 
basin  development.  With  the  projected  widespread  increase  in 
population,  industrial  expansion,  and  service  facilities,  this  value 
is  expected  to  increase  without  additional  flood  control  works,  to 
about  1,  3’5>  and  5-^  billion  dollars  in  1970^  2020,  and  2070, 
respectively,  as  sho'wn  on  figure  20. 

72.  In  the  basin  a number  of  multiple-purpose  reservoir  and  local 
flood  protection  projects,  as  shown  on  figure  1,  have  been  constructed 
over  a period  of  yeoi-s  in  an  attempt  to  alleviate  the  flood  problem  on 
the  main  stem  and  principal  tributaries . Many  of  these  improvements 
such  as  the  reservoir  projects  on  the  West  Fork  of  the  Trinity  River 
and  numerous  levee  projects  in  the  upper  basin  have  been  developed  by 
local  interests  for  flood  protection.  Tlie  value  of  such  flood  protec- 
tive works  was  demonstrated  by  the  1957  flood,  during  which  Corps  of 
Engineers  projects  alone  prevented  damages  estimated  at  about  85 
million  dollars.  T)ie  April-June  1957  flood,  which  caused  flooding 
throughout  tlie  entire  Ti-inity  River  Basin,  resulted  from  a series  of 
storms  which  occurred  over  a period  of  about  three  months . This  flood 
was  one  of  the  most  damaging  in  the  history  of  the  basin  and  caused 
damages  estimated  at  $19,500>000-  Economic  studies  indicate  a tremendous 
population  and  industrial  expansion  in  the  Trinity  River  Basin  during 
the  next  century.  Based  on  this  projected  growth,  a recurrence  of 
the  April-June  1957  flood,  with  existing  and  autliorized  protection,  would 
cause  damages  estimated  as  follows: 


Date 

Estimated  Drunage 
(Dollars ) 

i960 

15,200,000 

2020 

163,600,000 

2070 

251,100,000 

73  • Tlie  average  annual  dfunages  on  the  Ti'inity  River  .uid  principal 
tributaries  under  I96O  conditions  of  flood  plain  protection  and  develop- 
ment are  estimated  to  be  about  $3,000,000.  The  average  annual  damages 
on  the  605,000  acres  of  flood  plain  studied  in  this  report  under  I96O 
conditions  of  economic  development  based  on  existing,  authorized,  and 
previously  recommended  flood-control  projects  are  estimated  to  be 
about  $2,300,000  us  shown  on  figure  21. 
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FIGURE  21 

AVERAGE  ANNUAL  FLOOD  DAMAGES 

UNDER  I960  FLOOD  - CONTROL  PROJECT  AND  ECONOMIC  DEVELOPMENT 

MAIN  STEM  AND  PRINCIPAL  TRIBUTARIES 
AS 


7^.  The  presen>.  and  future  flood  probJems  of  the  basin  may  be 
most  effectively  prevented  by  protective  measures,  such  as  reservoirs, 
local  flood  protection  projects,  channel  improvement  works,  levee 
systems  w:th  appui'tenant  interior  drainage  facilities,  and  land 
treatment  and  water  retai'dation  programs.  The  flood  control  effec- 
tiveness of  these  works  of  improvement  would  be  enhanced  tremendously 
through  the  flood  forecasting  and  improved  flood  warning  systems  of 
the  U.  S.  Weather  Bureau  and  flood  plain  information  studies  of  the 
Corps  of  Engineers. 

75.  TJAVIGATION. - The  economic  development  of  an  area  is  greatly 
stimulated  by  a complete  transportation  complex  that  includes  all  forms 
of  transportation  including  navigation-  The  need  for  a navigable  water- 
way is  dependent  upon  sufficient  volume  of  those  commodities  that  can  be 
moved  at  a savings  by  this  form  of  transportation.  The  prime  req^uislte 
for  efficiency  in  barge  transportation  is  consolidation  of  large  volumes 
of  freight  at  one  point.  Waterway  service  is  generally  restricted  to  a 
fairly  limited  range  of  commodities  which  are  mostly  bulky  and,  in  many 
Instances  ’unprocessed  items,  which  constitute  well  over  half  of  the  total 
goods  moving  in  the  United  States.  Bulk  grains,  metal  ores  and  manu- 
factured products,  thermal-  energy  fuels  and  unprocessed  non-metallic 
minerals  are  typical  commodities  part ic’alarly  adaptable  to  low-cost  water- 
way transportation.  Waterway  transportation  offers  the  only  feasible 
method  of  transporting  some  of  the  enormous  and  complex  mechanisms  that 
are  being  assembled  and  must  be  transported  long  distances  in  the  country's 
rapidly  expanding  scientific  development.  The  location,  resources  and 
trends  of  economic  development  of  the  Trinity  River  Basin  are  favorable 

to  the  generation  of  large  volumes  of  co.mmerce  in  these  commodities.  The 
nation's  principal  grain  belt  lies  to  the  north  and  northwest  of  the  basin. 
A continuous  flow  of  export  grain  moves  southward  by  rail  and  truck  to 
deepwater  ports  on  the  Gulf  Coast.  The  industrial  complexes  of  the  Dallas- 
Fort  Worth  and  Houston  areas  generate  large  movements  in  both  directions 
of  raw  and  semi -processed  materials,  manufactured  products,  bulk  chemicals, 
petroleum  and  petroleum  products.  Water  transportation  would  make  the 
extensive  deposits  of  li'^lte  and  coal  in  the  basin  available  to  supply 
the  demands  of  Texas  and  the  Nation  for  energy  as  fossil  fuels  become 
more  competitive  with  petroleum,  natural  gas  and  other  forms  of  energy. 
There  are  large  deposits  of  stone,  sand  and  gravel  in  the  basin  that, 
with  low-cost  barge  transportation,  would  be  extensively  developed  and 
worked  for  outside  markets.  In  view  of  the  superiority  of  water  trans- 
portation for  some  elements  of  the  mass  transportation  mai-ket,  an  objective 
evaluation  was  made  of  the  need,  prospective  use  and  economic  feasibility 
of  the  waterway. 

76.  Potential  use  of  waterway.-  To  evaluate  the  potential  commerce 
for  a navigable  Trinity  River  Waterway,  a field  canvass  and  traffic 
survey  was  made  of  a 178-county  area  in  Texas  and  Oklahoma.  The  traffic 
area  was  delineated  after  study  and  analysis  of  the  existing  tariff  rates 
and  points  of  origin  and  destination  for  movement  of  selected  commodities, 
known  to  be  adaptable  to  barge  movement  and  susceptible  to  routing,  either 
wholly  or  in  part,  on  the  proposed  Trinity  River  Waterway.  The  field 
canvass,  completed  late  in  1958,  was  made  by  traffic  and  transportation 
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specialicts  and  included  personal  interviews  and  correspondence  with 
about  2,000  potentiai  shippers  and  receivers  throughout  the  traffic 
area.  The  survey  also  included  a canvass  of  major  shippers  presently 
using  the  extensive  Inland  waterway  system,  with  which  the  proposed 
Ti'inity  River  Waterway  would  connect  at  the  Houston  Ship  Channel.  The 
principal  coastal  and  inland  waten^ays  of  the  eastern  United  States  are 
shown  on  figure  22.  The  growth  of  commerce  on  Texas  waterways  between 
1950  and  19^9  i2  shown  on  figure  23  It  is  pertinent  to  note  that  the 
growth  experienced  by  the  Gulf  Intracoastal  Waterway  traffic  increased 
by  over  SO  percent  in  the  decade  from  1950  through  1959  Similar 
increases  were  evidenced  in  the  barge  traffic  of  the  major  deepwater 
ports  of  Texas. 

77-  The  traffic  survey  developed  a total  of  11^  separate  commodities 
in  10  major  classifications  that  were  adaptable  to  waterborne  commerce 
and  moving  in  the  traffic  area  in  sufficient  amounts  to  warrant  consid- 
eration as  potential  commerce.  The  potential  in  1958  for  barge  movement 
of  these  commodities  if  a navigable  waterway  existed  from  the  Houston 
Ship  Channel  to  Fort  Worth  was  estimated  at  45  million  tons  annually. 

78  Prospective  commerce. - The  1958  potential  of  45  million  tons 
was  subjected  to  a rigorous  screening  out  of  those  commodities  that  would 
not  move  on  the  waterway.  Certain  potential  commerce  was  eliminated  for 
one  or  more  reasons,  including  the  following;  apparent  duplication  of 
tonnages  reported  by  shippers  and  receivers;  excessive  circuity  of  routing; 
not  adaptable  to  barge  transportation  because  of  special  handling  require- 
ments, insufficient  total  volume  shipped  or  necessity  for  small,  frequent 
shipments;  more  probable  movement  on  other  waterways  and  little  or  no 
savings  by  water  transportation  because  of  existing  tariff  rate  consid- 
eration or  comparatively  large  transfer  and  handling  costs  The  residual 
potential  commerce  then  was  subjected  to  a rate  analysis  process. 

Special  studies  of  the  prospective  movement  of  sand,  gravel,  stone  and 
grain  were  made.  Of  the  45  million  tons  of  potential  1958  commerce, 
38,078,000  tons  were  eliminated  to  leave  a total  of  6,922,000  tons  of 
prospective  commerce  that  would  move  by  barge  if  an  improved  channel 
existed  along  the  river  The  commerce  considered  to  be  presently  prospective 
comprises  42  commodities  in  9 niajor  classification  groupings  and  is  shown 

by  direction  of  movement  in  table  5- 

79  Of  the  42  commodities  included  in  the  nine  classes  of  accepted 
prospective  commerce,  the  principal  ones  are  2,210,000  tons  of  downbound 
grain  (item  2);  2,934,000  of  sand,  gravel  and  stone  moving  in  both 
directions  (included  in  item  6);  709,000  tons  of  upbound  iron  and  steel 
articles,  and  314,000  tons  of  downbound  iron  and  steel  scrap  (Included  in 
item  7).  These  commodities  comprise  about  89  percent  of  the  total  pros- 
pective commerce.  About  I9  percent  of  the  total  upbound  commerce  would 
originate  on  the  Ohio  and  Upper  Mississippi  River  inland  waterways  system, 

10  percent  would  originate  on  the  Gulf  Coast  at  and  east  of  New  Orleans, 
with  the  remainder  originating  along  the  Texas  coast  and  the  Trinity  River. 
Most  of  the  downbound  commerce  would  terminate  along  the  Gulf  Coast  west 
of  New  Orleans,  either  for  domestic  use  or  for  export  through  the  deep- 
water ports  of  Houston  and  Galveston. 
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TABLE  5 


1958  PROSPECTIVE  WATERWAY  COMMERCE 
BY  MAJOR  CLASSES  OF  COMMODITIES 


Annual  prospective 

waterway  commei^  

Upbound  : Downbound  : Total 


Item Class  of  Commodity ( tons ) (tons ) (tons ) 


Animal  & animal  products,  inedible 

62,000 

62,000 

2 

Vegetable  food  products  & beverages 

- 

2,210,000 

2,210,000 

3 

Vegetable  products,  inedible, 
except  fiber  & wools 

121,000 

121,000 

U 

Textile  fibers  & manufactures 

6,000 

2,000 

8,000 

5 

Wood  & paper 

153/000 

- 

153,000 

b 

Non-metallic  minerals  1 

,171,000 

1,838,000 

3,009,000 

7 

Metals  fie  manufactures,  except 
machinery  & vehicles 

712,000 

365,000 

1,077,000 

8 

Chemicals  5c  related  products 

166,000 

113,000 

279,000 

9 

Miscellaneous 

3,000 

- 

3,000 

6,922,000 

Totals  2 

,39^,000 

4,528,000 

80.  Projected  prospective  commerce.-  The  anticipated  expanding 
economy  of  the  basin  would  increase  the  prospective  commerce  on  the  water- 
way and  in  turn  would  be  accelerated  by  the  availability  of  water  trans- 
portation. In  order  to  estimate  the  prospective  waterborne  commerce  over 
the  life  of  the  project,  an  extensive  study  was  made  of  the  basic  economy 
of  the  basin  and  its  future  development.  Basic  economic  factors  closely 
related  to  the  commodities  comprising  the  waterway  traffic  were  selected 
and  the  history  and  growth  of  these  factors  were  projected  over  the  life  of 
the  project.  Indicators  were  developed  from  the  projections  of  these  growth 
factors  and  applied  to  the  related  groups  of  commodities  in  the  1958 
commerce  to  determine  the  projected  waterway  commerce.  The  total  pros- 
pective commerce  so  developed  for  the  proposed  waterway  to  Fort  Worth  amounts 
to  8,828,000  tons  in  1970,  22,903,000  tons  in  2020,  and  T2,080,000  tons  in 


2070. 


8] . The  Trinity  Improvement  Association  in  1957  completed  a pre- 
liminary survey  of  prospective  barge  commerce  for  a modern,  canalized 
waterway  extending  in  the  Trinity  River  from  the  Houston  Ship  Channel 
to  Fort  Worth.  The  Association  found  prospective  commerce  of  8,270,000 
tons  upbound  and  5^669,000  tons  downbound,  or  a total  prospective  move- 
ment of  13,939,000  tons  annually.  The  prospective  commerce  developed 
by  the  Association  comprised  10  general  classes  of  commodities  and  more 
than  75  separate  coirnnodities . 

82.  At  the  public  hearing  held  in  Fort  Worth,  Texas,  on 
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Deceraber  20,  1961.  when  features  of  the  preliminary  plan  then  being  considered 
for  inclusion  in  this  report  were  presented  to  local  Interests,  represent- 
atives of  the  Texas  Railroad  Association  spoke  in  opposition  to  the  proposed 
navigation  improvement  and  gave  the  Association's  estimates  of  prospective 
commerce  on  the  proposed  waterway.  Assuming  the  waterway  had  been  in  exist- 
ence during  the  year  1959  and  that  prospective  commerce  was  fully  developed, 
the  Association  estinuited  that  the  commerce  would  have  totaled  2,587,000 
tons  This  prospective  commerce  comprises  twelve  commodities,  ten  of  which 
are  included  in  and  account  for  91  percent  of  the  total  prospective  commerce 
developed  for  this  report.  The  three  largest  items  in  each  estimate  account 
for  about  72  percent  of  the  difference.  Of  these  the  Association  allowed  66 
I'crcent  of  the  sand  and  gravel,  26  percent  of  the  grain  and  22  percent  of 
tie  iio.i  and  steel, except  pipe,  for  a total  of  2,U46,000  tons  compared  to 

5.586.000  tons.  For  the  50-year  period  1971-2020,  the  Association  esti- 
mates an  average  annual  prospective  commerce  of  5,751.000  tons.  Assuming 
a ur.lform  annual  increase  from  1959  this  estimate  would  result  in  about 

9.900.000  tons  of  commerce  in  2020  or  about  45  percent  of  the  estimate 
developed  in  this  report. 

83.  IRRIGATION--  The  development  of  the  basin  has  progressed  from 
an  agrarian  beginning  to  the  present  economy  which  includes  substantial 
urbanization  and  Industrialization.  During  the  next  century,  the 
projected  development  of  the  basin  will  have  a marked  effect  on  the 
agricultural  economy  of  the  basin.  Irrigation  is  one  of  the  many  resource 
development  opportunities  which  will  be  used  to  increase  future  food  and 
fiber  production.  In  the  Trinity  River  Basin  and  adjacent  coastal  area, 
about  68,000  acres  of  land  were  irrigated  in  1958  with  a total  water  use  of 
about  165,000  acre-feet.  Present  surface-water  irrigation  is  concentrated 
largely  in  the  lower  basin  where  water  is  diverted  from  the  Trinity  River 
for  rice  production.  There  is  some  additional  surface  water  irrigation  on 
numerous  small  tracts  scattered  along  the  Trinity  River  below  Dallas  and 
along  several  tributaries.  In  addition  to  the  surface-water  irrigation 
there  is  some  ground-water  irrigation  in  the  lower  portion  of  the  basin 
and  on  small,  scattered  tracts  throughout  the  basin. 

84  Based  on  the  projected  population  and  industrial  expansion  and 
increased  water  demands  in  the  Trinity  River  Basin,  it  is  believed  that 
irrigation  in  the  future  will  remain  about  the  same  except  along  the  Trinity 
River  below  Dallas.  A study  of  available  land  resources  revealed  that  about 

42.000  acres  between  Dallas  and  the  Tennessee  Colony  Reservoir  site;  about 

49.000  acres  between  that  site  and  the  Livingston  Reservoir;  and  about 

80.000  acres  in  the  lower  basin  and  in  the  adjacent  coastal  area  for  a 
total  of  171,000  acres  are  physically  suitable  for  sustained  permanent- 
type  irrigation  and  production  of  agricultural  crops  and  have  been  con- 
sidered in  the  overall  plan  of  development  for  the  basin.  The  projected 
water  requirements  for  irrigation  of  these  areas  are  356  million  tiaHons  per 
day  or  about  399,166  acre-feet  per  year. 

85.  Existing  appropriative  water  rights  and  permits  provide  for  the 
future  irrigation  of  80,000  acres  in  the  lower  basin  and  adjacent  coastal 
area.  However,  in  the  Interest  of  developing  the  remaining  pi, 000  acres  of 
land  along  the  Trinity  River,  consideration  was  given  to  Federal  project- 
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type  facilities.  PYom  a study  of  these  areas,  the  Bureau  of  Reclamation 
concluded  that  since  the  areas  lie  in  scattered  tracts  along  the  river, 
they  ai'e  best  suited  for  development  by  individual  landowners  rather  than 
lac'ge  project-type  irrigation.  However,  information  furnished  by  the 
Soil  Conservation  Service  indicates  that  some  irrigable  ai-eas  are  well- 
adapted  to  small  project-type  development  under  Public  Law  566,  as  amended. 
The  municipal  and  industrial  return  flows  from  the  Fort  Worth-Dallas  area 
will  provide  a large  sustained  flow  that  will  be  physically  accessible 
to  landowners  desiring  to  irrigate  holdings  along  the  main  stem. 

Irrigation  by  local  interests  has  been  recognized  as  a part  of  the  compre- 
hensive plan  and  water  requirements  of  35^  million  gallons  per  day  were 
included  in  the  determination  of  the  total  water  supply  needs  of  the  basin. 

86.  RECREATION  - The  demands  for  outdoor  recreation  have  greatly 
accelerated  in  recent  years.  Much  of  this  recreation  activity  is  con- 
cerned with  the  use  and  enjoyment  of  our  water  resources.  Regardless  of 
the  measure  used  — number  of  visitors  to  Federal  and  State  recreation 
areas,  number  of  fishing  license  holders,  number  of  outboard  motors  in 
use  --  it  is  clear  that  Americans  are  seeking  the  outdoors  as  never  before. 
Water  is  a key  factor  of  recreational  development  and  serves  as  a magnet 
since  both  urban  and  rural  areas  show  a strong  urge  for  water-oriented 
recreation. 


87.  The  general  public  thro’ugh  a better  standard  of  living  and  by 
education  and  participation  has  fo'und  that  outdoor  recreation  produces 
many  benefits  --  it  provides  healthful  exercise  necessary  for  individual 
physical  fitness;  it  promotes  mental  health;  it  offers  spiritual  values  -- 
for  being  in  the  outdoors  can  be  a deeply  moving  experience;  it  is  val- 
uable for  education  in  the  world  of  nature;  and  it  satisfies  simple 
recreational  needs  whether  they  be  a path  to  walk  along,  an  attractive 
road  for  a drive,  a place  to  swim,  or  a shady  spot  for  a picnic. 

88  The  national  trend  of  water-oriented  recreational  demands 
and  activities  is  reflected  in  the  Trinity  River  Basin.  In  the  general 
area  of  the  Fort  Worth-Dalias-complex,  a n’ornber  of  major  reservoirs  have 
outdoor  recreational  opportunities  available.  Visitor  statistics  are 
available  for  the  four  Corps  of  Engineers  reservoirs,  Benbrook,  Grapevine, 
Garza-Little  Elm,  and  Lavon,  where  the  general  public  has  free  access  to 
Federally  provided  outdoor  recreation  facilities.  These  reservoirs  at- 
tracted over  eight  million  visitors  in  I96I,  with  almost  three  million 
engaging  in  sport  fishing  or  hunting.  Scenes  of  general  recreational 
activities  at  Corps  of  Engineers  projects  eure  shown  on  figure  24. 

89.  With  the  rapid  increase  in  population  accompanied  by  more 
leisure  time  and  money  to  spend  on  recreation  and  better  travel  facilities, 
a tremendous  increase  in  the  demand  for  recreational  facilities  will 
occiir,  a.s  shown  on  figure  25-  By  yean  2020  recreational  facilities  will  be 
needed  to  accommodate  about  38  million  visitors  and  by  year  2070  about  78 
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million  visitors.  Of  the  total  visitors  participating  in  water-oriented 
activities,  about  65  percent  will  be  engaged  In  general  recreation  and 
about  35  percent  in  fish  and  wildlife  recreation.  The  comprehensive 
plan  will  include  development  of  the  natural  resources  of  each  project 
in  the  interest  of  satisfying  the  projected  recreational  needs. 

90.  FISH  /vND  WILDLIFE  - Fish  and  wildlife  arc  living  natural 
resources  of  the  Trinity  River  Basin  and,  like  other  living  things,  they 
are  initially  associated  with  the  land  and  water  A great  deal  is  at 
stake  in  the  presei^ation  and  development  of  our  fish  and  wildlife 
resources  since  they  are  vitally  important  to  our  economy'  and  way  of 
living-  The  recreational  value  of  fish  and  wildlife  is  of  profound 
significance  to  the  well-being  of  people,  possibly  even  more  so  than  the 
food  value  of  this  resource.  In  our  way  of  life,  we  no  longer  have  to 
hunt  and  fish  for  food,  but  the  pleasure  and  sport  of  hunting  and  fishing 
are  widely  enjoyed.  In  an  age  of  hustle  and  bustle,  where  the  effects  - 
both  physical  and  emotional  - from  the  stress  of  modern-day  living  are 
reflected  in  our  daily  lives,  it  has  been  stated  that  "fishing  and  hunting 
in  the  outdoors  are  better  antidotes  for  modern-day  stresses  than  the  use 
of  tranquilizer  pills."  Tlie  opportunity  to  hunt  and  fish  will  not  auto- 
matically remain,  and  fish  and  wildlife  resources  must  be  considered  in 
the  overall  planning  for  the  basin.  Fishing  scones  on  Corps  of  Engineers 
projects  in  the  Trinity  River  and  adjacent  basins  are  shown  on  figures 
26  and  2'[. 


91.  In  the  State  of  Texas  and  espiecially  in  the  Trinity  River  Basin, 
based  on  statistical  data  compiled  by  the  Corps  of  Engineers,  indications 
are  that  the  percentage  of  Texans  who  hunt  and  fish  is  about  10  percent 
higgler  than  the  national  average.  In  the  Fort  Worth-Dallas  complex, 
fishing  and  hunting  privileges  are  generally  available  to  the  public  on 
the  four  major  reservoirs  constructed  by  the  Corps  of  Engineers.  It  has 
been  determined  that  about  35  percent  of  the  visitors  to  these  reservoirs 
was  either  fishermen  or  hunters.  Based  on  this  percentage,  the  potential 
fisherman -hunter  visitor  attendance  to  projects  within  the  basin  will  be 
about  13  million  by  year  2020  and  about  27  million  by  year  2070  The 
projected  demands  for  hunting  and  fishing  opportunities  generated  by  the 
growing  population  have  been  considered  as  an  important  element  in  the 
comprehensive  basin  plan  since  it  is  considered  desirable  to  satisfy 
these  requirements  to  the  ma:;imum  extent  practicable. 

92.  WATER  QUAI..ITY  CONTROL.-  The  quality  of  water  is  of  critical 

concern  in  planning  for  the  use  of  this  resource,  since  toxic  or  obnoxious 
pollutants  may  render  the  water  unfit  for  human  consumption  and  chemical 
or  mineral  pollutants  may  render  it  unsuitable  for  industrial  and  agri- 
cultural purposes  Tlie  natural  pollutants  of  dissolved  chemicals  and 
suspended  sediments  are  aujjnented  by  municipal  sewage  and  industrial 
effluents.  Water  pollutants  may  be  classified  according  to  eight  general 
categories:  (l)  sewage  and  other  oxygen  demanding  wastes,  (2)  infectious 
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^ agents,  (3)  plant  nutrients,  (U)  organic  chemical  exotics,  (5)  other 

mineral  and  chemical  substances,  (6)  sediments,  (7)  radioactive  sub- 
stances, and  (8)  heat.  Although  each  of  the  above  may  not  be  an 
influencing  factor  at  the  present  time,  it  is  recognized  that  they  can 
cause  problems  of  great  concern  and  will  increase  manyfold  in  the  future. 
Quality  analysis  by  the  U.  S.  Public  Health  Service  is  based  on  broad 
parameters  which  are  currently  available  for  evaluation  of  present  and 
fut’ore  stream  conditions.  Total  dlsaolved  solids  projections  have  been 
employed  to  characterize  the  effects  of  stable  pollutants  (those  con- 
stituents which  are  not  utilized  or  reduced  by  stream  environment). 
Dissolved  oxygen  content  is  applied  as  a measure  of  unstable  pollutants 
(those  constituents  which  decay  and  act  on,  or  are  acted  on,  by  the 
stream  environment).  Mineral  content  and  suspended  sediment  are 
measured  in  parts  per  million  of  the  pollutant  in  the  water  supply. 

93'  There  is  justifiable  concern  over  the  widespread  and  perhaps 
serious  increase  in  the  water  quality  problems  resulting  from  the  large 
increase  of  population  in  the  Trinity  River  Basin.  The  basin  population 
was  about  two  million  in  i960,  with  a projected  increase  to  about  six 
million  by  2020  and  over  eleven  million  by  2070.  A large  portion  of  the 
increase  will  occur  in  the  upper  section  of  the  basin. 

9^.  The  mineral  quality  of  the  Trinity  River  Basin  can  be  presently 
described  as  good  to  very  good  except  for  the  extreme  lower  portion  of 
the  basin  in  the  coastal  region  where  intrusion  of  salt  water  from  the 
Gulf  of  Mexico  has  frequently  increased  dissolved  solids  concentrations 
to  as  much  as  1,000  parts  per  million.  The  construction  of  the  pre- 
viously recommended  Wallisville  Reservoir  will  eliminate  the  salt  water 
intrusion  problem  on  the  lower  basin  since  it  will  act  as  a barrier. 

As  development  proceeds,  however,  waste  loads  will  Increase;  demand  on 
water  will  become  more  prevalent;  and  Increased  concentrations  of 
mineral  solids  can  be  expected  throughout  the  basin. 

j 95-  Above  Fort  Worth  and  below  Livingston  Reservoir,  the  organic 

I queLLlty  of  the  water  can  be  classified  as  good.  Below  the  confluence 

* of  Marine  Creek  with  the  West  Fork  in  Fort  Worth  and  downstream  to 

i Rosser  in  Kaufman  County,  conditions  in  the  river  are  generally  anaerobic 

I and  associated  offensive  odors  persist.  Downstream  from  Rosser, 

I sufficient  tributary  dilution  and  reaeration  occur,  almost  overcoming 

' the  effect  of  the  organic  pollution  upon  reaching  Livingston  Reservoir. 

1 Since  the  100-mile  reach  of  the  river  from  the  vicinity  of  Fort  Worth 

} to  below  Rosser  is  septic  at  the  present  time  and  this  condition  will 

* continue  in  view  of  the  projected  growth  and  development  of  the  eirea, 

( remedial  meas'ores  for  water  quality  control  are  urgently  needed  in  the 

interest  and  well-being  of  the  pecjple. 

96.  SOIL  CONSERVATION  SERVICE  PROGRAM.-  The  Soil  Conservation 
Service  is  fully  cognizant  of  tiie  effect  of  land  and  water  resources 
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on  the  present  and  future  agricultural  economy  of  the  basin  and  is 
actively  engaged  -.inder  authority  of  the  Flood  Control  Act  of  19^1 
(PL  53^,  78th  Congress,  2d  Session)  in  the  development  of  work  plans 
and  the  ijnplementation  of  a Watershed  Improvement  Program  for  the 
reduction  of  flood  damages  and  the  preservation  of  agricult’ural 
resources.  TJie  program  generally  consists  of  two  major  phases  of 
construction  - the  land  treatment  measures  and  the  structural  raeas'ores 
for  flood  prevention,  sediment  control,  and  water  management. 

97-  An  evaluation  of  the  economic  trends  indicates  that  there  is 
a general  increase  in  urban  expansion  underway  and  a shift  in  total 
empl.  ,'ment  from  agricult-oral  to  non-agricult  ■oral.  With  the  pop'olation 
projections  and  urban  expansions,  more  land  would  be  shifted  to  non- 
farm uses  which  would  result  in  less  total  land  remaining  for  agricul- 
t'ore.  It  therefore  becomes  a significant  factor  that  the  present  land 
and  water  resources  must  be  developed  for  maximum  utilization. 

98-  The  Corps  of  Engineers  and  the  Soil  Conservation  Service 
have  for  a number  of  yeeirs  been  actively  engaged  in  developing  plans 
and  projects  which  are  complementary  in  the  interest  of  a fully 
developed  comprehensive  plan.  Although  considered  on  a comprehensive 
watershed  basis,  the  Soil  Conservation  Service  has  generally  con- 
centrated its  activities  on  the  headwater  tributaries,  whereas,  the 
Corps  of  Engineers  has  confined  its  activities  to  the  main  stem  and 
principal  tributaries.  The  coordinated  activities  of  these  agencies 
will  continue  to  contribute  to  the  sound  economic  growth  and  well 
being  of  the  basin. 

99-  The  Soil  Conservation  Service  estimates  the  total  average 
annual  floodwater,  sediment,  flood  plain  erosion,  and  indirect  damages 

in  the  headwater  tributary  areas,  under  present  conditions  of  flood  plain 
development,  to  be  about  $7,300j000.  In  the  interest  of  the  preservation 
and  maximum  utilization  of  the  natural  resources  of  the  basin  and  to 
sustain  the  agricultural  economy,  the  Service,  in  cooperation  with  27 
Soil  Conservation  Districts  in  the  basin,  has  'underway  an  effective  land 
treatment  program  based  on  the  use  of  agricultural  land  within  its 
capabilities  and  its  treatment  in  accordance  with  its  needs.  The  Soil 
Conservation  Service  has  prepared  a number  of  work  plans  on  selected 
subwatersheds  of  the  Trinity  River  Basin  in  accordance  with  the  desires 
of,  and  in  cooperation  with,  local  interests  based  on  the  needs  of  the 
basin.  As  a result  of  these  work  plans  the  Soil  Conservation  Service 
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as  of  January  I961  had  completed  about  ^*0  miles  of  channel  improvements 
and  the  construction  of  288  floodwater  retarding  structures  These 
structures  have  a total  storage  capacity  of  252,500  acre-feet jVith 
^1,100  acre-feet  for  sediment  storage  and  211,^*00  acre-feet  of  flood 
detention  storage. 

100.  The  U.  S.  Study  Commission  - Texas  with  the  realization  of 
the  tremendous  projected  growth  in  population  and  industrial  expansion 
and  the  impact  of  these  developments  on  the  land  and  water  resources  and 
agricultural  economy  requested  the  Soil  Conservation  Service  to  develop 
a preliminary’  plan  for  upstream  flood  prevention  and  water  resources 
development  in  the  Trinity  River  Basin.  This  basin  plan  which  includes 
both  existing  and  proposed  improvements  indicated  that  soil  conservation 
measures  were  justified  in  26  subwatersheds  comprising  21  percent  of 
the  basin  and  that  a total  of  1200  floodwater  retarding  structures  with 
a total  capacity  of  about  1,300,000  acre-feet  should  be  provided  at 

an  estimated  cost  of  about  6l  million  dollars.  In  addition  the  plan 
provides  for  about  400  miles  of  channel  improvement  at  an  estimated 
cost  of  about  l4  million  dollars  or  a total  structural  cost  of  about 
75  million  dollars. 

101.  POWER.-  The  growth  of  electric-generating  capacity  in  Texas 
is  the  fastest  of  any  state  in  the  nation.  The  Fort  Worth-Dallas  area 
is  the  second  most  densely  populated  and  industrialized  area  in  the 
State  of  Texas  and  utilizes  a significant  percentage  of  the  total  power 
generated  in  the  state.  In  the  Trinity  River  Basin  upstream  from 
Trinidad  where  the  Fort  Worth-Dallas  area  is  the  hub  of  activities  for 
steam-electric-generating  capacity  there  are  nine  major  plants  with  an 
installed  net  capability  of  over  2 million  kilowatts  Through  the 
Interconnected  systems  of  the  Texas  Utility  Company  the  net  capability 
of  these  plants  is  about  3>T00,000  kilowatts.  The  future  power  needs 
of  the  Trinity  River  Basin  can  best  be  illustrated  by  what  has  happened 
during  the  past  ten  years  as  reported  by  the  Texas  Utility  Company  which 
services  most  of  the  Trinity  River  Basin  The  net  generating  capability 
has  increased  from  about  one  to  four  million  kilowatts;  the  energy  sales 
have  grown  from  about  k billion  to  nearly  twelve  billion  kilowatt  hours; 
the  peak  load  has  Increased  from  less  than  one  million  to  about  three 
million  kilowatts;  and  the  investment  in  plant,  property,  and  equipment 
has  increased  from  over  three  hundred  million  to  over  nine  hundred 
million  dollars.  The  Impact  of  the  population  and  industrial  expansion 
and  ever-increasing  demand  for  additional  power  is  quite  evident  at  the 
present  time  since  substantial  enlargements  are  presently  underway  at 
several  of  the  existing  plants. 

102.  Consideration  was  given  to  the  development  of  hydroelectric 
power,  including  the  use  of  pumped  storage.  The  low  topographic  relief 
of  the  Trinity  Basin  is  not  favorable  for  either  conventional  or 
ptimp-Gtorage  projects.  The  requirements  for  use  of  the  water  resources 
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for  other  higher  priority  purposes  precludes  development  of  water 
specifically  for  hydroelectric  power  generation  or  its  use  for 
power  generation  in  conjunction  with  other  purposes  Studies  indicated 
that,  under  the  most  favorable  conditions,  hydroelectric  power 
generation  in  small  amounts  might  be  economically  justified  in  the  future, 

103 ■ Power  planning  for  the  future . - The  future  power  require- 
ments of  the  basin  are  expected  to  be  supplied  by  the  utility  companies 
as  the  needs  develop  This  conclusion  is  based  on  the  progressive 
developments  which  have  taken  place  during  recent  years  where  the  Texas 
utility  companies  have  pioneered  in  gas  fired,  outdoor-type  generating 
plants  with  their  lower  construction  costs  and  the  use  of  progressively 
larger  generating  units  which  incorporate  the  latest  refinements  in 
operating  economy.  If  gas  becomes  too  expensive  or  is  more  valuable 
for  other  purposes,  there  are  large  sources  of  lignite  and  coal  in  the 
Trinity  River  Basin  that  are  available  for  power  generation  Improvement 
of  the  Trinity  River  would  afford  low  cost  barge  transportation  for  the 
movement  of  coal  and  lignite  for  thermal  power  generation  and  other  uses. 
The  most  recent  step  which  has  been  taken  to  assure  Texans  an  adequate, 
dependable  electric  power  supply  at  the  lowest  possible  cost  is  the 
initiation  of  construction  of  a new  Interconnected  super-transmission 
line.  Four  Texas  utilities  have  joined  to  build  the  southwest's  largest 
transmission  line  which  will  extend  from  the  Red  River  to  Houston, 
and  west  to  the  Permian  Basin  oil  fields  of  West  Texas  as  shown  on 
figure  28  This  3^*5 jOOO-volt  transmission  line  will  link  together 
six  and  one-half  million  kilowatts  of  electric  power  from  the  27  steam- 
electric  -generating  plants  of  the  four  companies.  It  will  be  six  times 
greater  in  electric  power  capacity  than  any  other  line  now  in  operation 
in  the  Southwest  and  will  form  one  of  the  largest  and  strongest  reservoirs 
of  power  in  the  United  States.  Construction  of  the  new  "super  power 
highway"  will  result  in  greater  security  of  electric  service  throughout 
the  area  served  because  generating  capability  available  in  one  area  can 
be  transmitted  to  other  areas  in  the  event  of  an  emergency,  or  should 
a disaster  cripple  any  local  power  system  Also,  it  will  make  additional 
power  available  to  meet  future  power  requirements  of  a number  of  REA 
Co-operatives  Since  the  interconnected  companies  will  be  able  to 
install  even  larger  generating  units  than  those  now  m use,  greater 
flexibility  will  be  realized  as  to  when  additional  generating  equipment 
will  bo  installed  because  of  the  ability  to  exchange  power  between 
systems  Consumptive  water  use  for  cooling  requirements  for  projected 
thermal  power  generation  in  the  basin  is  provided  in  the  comprehensive 
plan 
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104.  DRAIMGE.-  The  lack  of  adequate  drainage  restricts 
the  optinrum  use  of  considerable  acreage  of  agricultural  lands 
In  the  Trinity  River  Basin.  The  Soil  Conservation  Service  and 
the  Corps  of  Engineers  studied  the  magnitude  of  this  problem  in 
1961  in  connection  vrith  the  U.  S.  Study  Coimnisslon  - Texas 
investigation.  It  was  found  that  a drair.age  problem  existed  on 
about  1,570,000  acres,  or  l4  percent  of  the  total  land  area  in 
the  basin.  In  addition,  about  375/000  acres,  mostly  in  Chambers 
and  Liberty  Counties,  located  Just  outside  the  basin  near  the 
mouth  of  the  river  have  drainage  problems.  Within  the  basin, 
the  slowly  drained  areas  are  relatively  narrow  bands  paralleling 
the  river  and  its  principal  tributaries. 

105 • The  heavy  black  clay  soils  of  the  bottom  lands  have 
low  permeability  and  are  frequently  inundated.  Various  obstructions, 
such  as  sediment,  natural  levees  or  flood  debris,  often  block 
small  tributary  channels  as  well  as  the  network  of  old  river  channels. 
Such  obstructions,  cause  ponding  of  floodwaters  or  runoff  for 
extended  periods  and  frequently  result  in  high  water  tables.  Local 
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drainage  efforts  in  some  parts  of  the  basin  have  aggravated  the 
drainage  problem  in  downstreajn  areas.  At  some  points,  drainage  is 
blocked  or  slowed  by  roads  and  railroads.  In  most  of  the  valley,  the 
topography  is  virtually  flat  and  runoff  from  higher  lands  concentrates 
in  the  numerous  swales  and  pocket  areas  and  creates  high  water  tables. 
Most  crops  can  tolerate  only  limited  periods  of  waterlogging  or 
inundation,  usually  not  over  24  to  30  hours  The  Coastal  Prairie  land 
used  for  rice  production  in  Chambers  and  Liberty  Counties  just  outside 
of  the  basin  accounts  for  practically  all  of  the  slowly  drained  land 
that  is  now  under  cultivation 

106.  Lands  feasible  for  drainage.-  Of  the  total  land  within  the 
drainage  problem  areas  of  the  basin,  it  was  estimated  that  about 

37.000  acres  are  now  adequately  drained  and  that  drainage  is  feasible  on 
about  449,000  additional  acres,  making  a total  of  486,000  acres  or 

31  percent  of  the  total  problem  areas  that  has  been  or  could  be  adequa- 
tely drained.  Of  the  449,000  acres  feasible  for  drainage,  about 

233.000  acres  would  require  group  drainage  consisting  of  a system 

of  lateral  ditches  to  collect  and  carry  farm  drainage  to  the  natural 
streams  that  usually  serve  as  major  outlets  and  about  158,000  acres 
would  require  improvement  of  the  major  outlets. 

107.  It  is  inevitable  that  many  developments  associated  with  indus- 
trialization, housing,  commercial  enterprise,  and  recreation  will  be 
made  on  lands  now  classed  as  agricultural,  including  some  of  the 
drainage  problem  areas.  Such  developments  will  remove  these  lands  from 
the  problem  field  of  agricultural  drainage  but  may  intensify  the  drainage 
problem.  With  the  construction  of  buildings,  driveways,  streets,  side- 
walks and  other  non -permeable  areas  of  urban  development,  the  more  rapid 
runoff  Oj.'  rainfall  frequently  creates  drainage  problems  in  the  areas  of 
low  elevation.  Generally,  the  local  communities  ani  agencies  of  local 
government  provide  facilities  for  adequate  drainage  of  problem  areas 
within  their  jurisdiction 

108.  Plans  for  future  drainage.-  Adequate  surface  drainage  of 
agricultural  wetlands  requires  a complete  on-farm  system  of  drains 
usually  accompanied  by  construction  of  a group  lateral  collection  and 
disposal  system  and  enlargement  and  improvement  of  the  major  outlets. 
Generally,  individual  landowners  arc  expected  to  provide  the  on-farm 
system.  Local  or  state  government  agencies  arc  expected  to  carry  out 
detailed  overall  planning  and  provide  the  lateral  collection  and  dis- 
posal system  The  Soil  Consenratlon  Ger'/ice  upon  request,  may  provide 
technical  and  financial  assistance  in  planning  and  installation  of 
works  of  Improvement.  With  the  specific  authorization  of  Congress, 
the  Corps  of  Engineers  can  plan  and  construct  major  outlet  improve- 
ments in  cooperation  with  local  interests.  As  local  drainage 
facilities  are  improved  by  local  farmer  groups  and  under  Soil  Conserva- 
tion Service  programs,  it  is  probable  that  some  of  the  major  drainage 
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outlets  will  also  require  improvement.  As  such  problems  develop,  it 
Is  expected  that  Congress,  in  accordance  with  established  policy,  will 
authorize  the  Corps  of  Engineers  to  investigate  the  individual  problems 
and  to  plan  and  construct  any  necessary  improvements.  Although  major 
drainage  improvements  are  not  proposed  in  this  report,  all  proposed 
improvement  works,  including  the  navigation  locks  and  dams,  were 
planned  with  drainage  in  mind,  so  that  the  projects  would  not  be 
detrimental  to  drainage  and,  wherever  possible,  would  provide  improved 
drair.age  conditions. 
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COMPRElffiNSTv'E  PLAN  0’='  DEVELOPMEir? 


109-  PLANNING  CONSIDERATIONS.-  The  basic  objective  in  the 
f02-mulation  of  a plan  of  development  for  the  Trinity  River  Basin  is 
to  pi'ovide  the  best  use,  or  combination  of  uses,  of  the  water  and 
related  land  resources  of  the  basin  to  meet  all  foreseeable  short- 
and  long-term  needs.  *n  planning  for  the  best  use  of  water  and 
related  land  resources  for  a balanced  program,  the  overriding 
determinant  is  the  economic  and  social  well-being  of  eLLI  of  the  people 
and  the  achievement  of  satisfactory  levels  of  living.  The  development 
and  control  of  water  resources  are  planned  on  a fully  comprehensive 
basis  to  include  adequate  supplies  of  water  for  municipal,  agricult’ural, 
and  industrial  use;  water  quality  facilities  and  controls  to  assure 
water  of  suitable  quality  for  all  p'urposes;  water  navigation  facilities 
for  needed  transportation  service;  flood  control  measures;  hydroelectric 
power;  irrigation;  drainage;  watershed  protection  and  management;  outdoor 
recreation;  and  fish  and  wildlife  protection  and  enhancement.  Plan 
formulation  studies  require  the  consideration  of  oil  water  problems  and 
the  interrelation  of  all  purposes  and  projects  to  develop  fully  the 
potential  of  the  basin. 

110.  Broad  principles  used  in  accomplishing  the  above  are 
(a)  that  the  elements  of  the  plan  for  f'urther  control  and  development 
of  the  water  resources  of  the  basin  would  be  integrated  into  the 
existing  system  so  as  to  provide  a balanced  program;  (b)  that  there 
is  not  a more  economical  means,  evaluated  on  a comparable  basis,  of 
accomplishing  the  same  purpose  or  purposes;  (c)  that  the  scale  of 
development  of  each  project  be  such  as  to  provide  the  maxim’um  excess 
benefits  over  costs  insofar  as  practicable;  and  (d)  tiiat  the  adopted 
plan  be  capable  of  further  expansion,  as  future  conditions  require 
such  expansion.  In  addition  to  these  broad  principles,  certain  basic 
planning  and  design  considerations  for  Individual  purposes  ai'e  used 
in  defining  the  final  congsrehensive  plan  of  development.  The  more 
important  of  these  basic  planning  and  design  considerations  and 
objectives  are:  (l)  that  protection  of  urban  ai'eas  against  the 

standard  project  flood  be  provided  if  economically  feasible;  (2)  that 
rural  areas  be  afforded  flood  protection  against  a recurrence  of  the 
50-year  flood;  (3)  that  navigation  facilities  should  be  provided  in 
consonance  with  the  pattern  of  existing  and  future  economic  develop- 
ment of  the  basin;  (4)  that  full  cognizance  be  given  to  the  long-range 
waterflow  retardation  and  land  conservation  program  of  the  Soil 
Conservation  Service;  (5)  that  reservoir  capacity  for  supplies  of 
water  be  In  consonance  with  the  State  of  Texas'  expressed  policy  for 
maximum  practical  development  of  the  water  resources  of  individual 
river  basins;  (6)  that  planning  for  supplies  of  water  be  in  full 
agreement  with  existing  water  rights  and  priorities  of  use  established 
by  the  State  of  Texas;  (7)  that  future  demands  for  supplies  of  water 
in  the  Trinity  River  Basin  be  satisfied  insofar  as  practicable  from 
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"in-basin"  resources;  and  (8)  that  planning  for  water  quaJ-ity 
recognize  the  pollution  problems  associated  with  existing  and  future 
development  and  provide  necessai'y  measures  to  protect  the  health  and 
welfare  of  the  people. 

111.  DEVELOPMENT  OF  THE  PIAK.-  Several  basic  types  of  water 
control  measures  ai'e  considered  in  planning  the  development  of  the 
water  and  related  land  resoui’ces  of  the  Trinity  River  Basin. 

Improvement  measui’es  include;  (l)  majoi-  impoundments  of  r^moff  for 
regulation  and  use  in  the  general  ai'eas  of  need  and  to  control  flood 
flows  and  reduce  dama^^es  in  downstream  areas;  (2)  land  treatment 
measiures,  including  detention  structures  and  small  impoundments  in 
headwater  and  tributary  reaches,  to  reduce  flood  flows  and  provide 
small  pools  of  water  for  localized  uses;  (,3)  improvement  of  stream 
channels  or  construction  of  channels,  ditches,  and  pipelines  for  such 
purposes  as  increasing  the  flood- carrying  capacity  of  streams, 
providing  channels  adequate  for  navigation,  draining  agricult’ural 
wetlands,  and  providing  carrying  systems  for  transporting  water  to 
points  of  need;  (4)  levees,  floodwalls,  bank  protective  works,  and 
other  training  measures  to  direct  the  flow  of  water  for  local  flood 
protection  and  preserve  the  integrity  of  design  flow  channels; 

(5)  locks  and  dams  to  create  slackwater  pools  for  barge  navigation 
and  provide  a means  of  lifting  and  lowering  vessel  traffic  to 
overcome  the  natural  gradient  of  the  river;  (6)  facilities  for 
supplementing  the  available  supply  of  surface  water,  such  as  develop- 
ment of  ground  water  resources  and  importation  of  water  from  adjacent 
river  basins;  and  (7)  lands  and  facilities  adjacent  to  water  areas 
for  public  recreation  and  preservation  and  enhancement  of  fish  and 
wildlife  resources. 

112.  Many  improvements  for  developing  water  resources  in  the 
basin  have  been  constructed  in  past  yeai's  by  both  Federal  and  non- 
F’ederal  interests  as  shown  on  figui-e  1.  The  improvements  have  included 
all  of  the  basic  types  listed  above.  Generally,  however,  the  existing 
and  'jnder-construction  facilities  satisfy  an  immediate  and,  often 
localized,  specific  need.  A comprehensive  development  plan  must  first 
weigh  the  effects  of  existing,  under-construction,  and  definitely 
planned  improvement  measures  against  the  total  needs  for  all  purposes; 
then,  insofar  as  practicable,  provide  for  additional  improvements  or 
modifications  of  existing  facilities  required  to  bring  the  overall 
program  Into  balance  and  satisi'y  the  present  and  tkiture  needs  in  the 
most  economical  manner. 

113.  FJCISTING,  ’JNDER-CONSTRUCTION,  AND  AUTHORIZED  IMPROVEMENTS . - 
The  existing  Corps  of  Engineers  reservoir  program  comprises  six  major 
projects,  Including  four  completed,  one  under-constfuction,  and  one 
authorized  for  construction.  The  Soil  Conservation  Service  reservoir 
pr  jgram  provides  for  construction  of  1,200  small  flood  detention 
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reservoirs  in  headwater  and  tributary  areas,  together  with  land 
treatment  measures.  A total  of  <?88  small  reservoirs  have  been 
completed,  with  the  remainder  to  be  completed  before  2020.  There  are 
107  reservoirs  of  all  sizes  that  have  been  constructed  or  are  'onder 
construction  in  the  basin  by  various  state  and  local  government 
agencies  and  private  concerns,  including  l8  which  have  storage 
capacities  in  excess  of  acre-feet.  The  cities  of  Dallas  and 

Terrell  have  made  permanent  arrangements  with  the  Sabine  River 
Authority  for  importing  water  from  the  Tawakoni  (Iron  Bridge) 

Reservoir  on  the  Sabine  River.  The  City  of  Athens  has  made  similar 
arrangements  for  importing  water  from  the  Flat  Creek  Reservoir  on  the 
Neches  River  Basin.  Imports  from  these  sources  ai'e  included  as 
part  of  the  comprehensive  plan  and  are  expected  to  total  172  million 
gallons  per  day  in  2020  and  l80  million  gallons  per  day  in  2070.  The 
ground  water  resources  within  the  basin  were  developed  in  1958  to  the 
extent  of  providing  about  72  million  gallons  per  day. 

llA.  The  Corps  of  Engineers  reservoirs  primarily  provide  flood 
control  and  water  conservation  storage,  although  two  provide  storage 
for  navigation  water  and  all  of  the  completed  reservoirs  provide 
recreational  facilities.  For  the  most  part,  the  non-Federal  reservoirs 
provide  water  conservation  storage;  however,  they  are  also  used 
extensively  for  recreational  purposes,  Total  storage  available  in  all 
of  the  existing,  under-construction,  and  authorized  reservoirs  is  about 
7.3  million  acre- feet,  about  equally  divided  between  the  Federal  and 
non-Federstl  reservoirs. 

115.  Three  existing  and  authorized  Corps  of  Engineers  local  flood 
protection  projects  will  provide  flood  protection  to  portions  of  the 
cities  of  Fort  Worth,  Richland  Hilus,  and  Dallas  Ti.ese  projects  in- 
clude about  23  miles  of  improved  channels  and  about  45  miles  of  levees, 
which  form  floodways  through  parts  of  the  cities.  In  addition,  38 
agricultural  levee  districts,  organized  under  state  laws,  have  flood 
protection  levees  in  operation  along  the  Trinity  River  and  tributaries. 

I There  was  no  coordinated  plan  for  these  levees  and  they  vary  in  height 

I and  size  and  afford  varying  degrees  of  protection  to  the  lands  protected. 

i From  time  to  time  many  of  these  agricultural  levees  have  been  damaged 

I by  major  floods  and  have  been  restored  by  the  Corps  of  Engineers 

i under  emergency  flood  damage  repair  authority. 

I 

s 116.  The  authorized  project  for  navigation  on  the  Trinity  River 

(provides  for  a 9xl50-foot  channel  extending  from  the  Houston  Ship 

Channel  through  Galveston  and  Trinity  Bays  and  the  Trinity  River  to 
Liberty,  Texas,  a totsil  distance  of  about  49  miles.  The  23-mile 
; reach  extending  through  the  bays  from  the  Houston  Ship  Channel  to 

■ Anahuac  has  been  constructed  but  not  maintained  for  several  years. 

The  channel  was  not  extended  into  the  Trinity  River  because  of  salt 
water  intrusion  problems.  The  existing  Anahuac  Channel  is  being 
maintained  to  provide  navigation  from  Galveston  Bay  to  the  lower 
reaches  of  the  Trinity  River.  The  recently  submitted  report  recommond- 
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inti  construction  of  the  Wallisville  Reservoir  also  recommends  a 
navigation  lock,  at  the  dam  and  immediate  construction  of  the  authorized 
project  channel  upstream  to  mile  33-6  to  connect  with  a spur  channel 
owned  by  the  Texas  Gulf  Sulphur  Company. 

- 117.  PROJECTS  RECENTLY  RECOMMEIiDED  IN  SEPARATE  REPORTS. - 

Because  of  urgent  problems  in  local  areas,  separate  reports  have  been 
submitted  previously  recommending  enlargement  of  the  Lavon  Reservoir, 
near  Dallas,  and  construction  of  the  Wallisville  Reservoir,  near  the 
mouth  of  the  Trinity  River.  The  Lavon  enlargement  would  provide  over 
262,000  acre-feet  of  additional  storage  capacity  for  water  conserva- 
tion and  recreational  purposes.  The  recommended  Wallisville  Reservoir 
would  serve  several  pirrposes,  including  prevention  of  salinity 
intrusion  into  irrigation  water  pumped  from  the  lower  river,  water 
conservation,  navigation,  recreation,  and  fish  and  wildlife  conserva- 
tion. For  water  conservation  the  reservoir  would  be  operated  in 
combination  with  the  Livingston  Reservoir  which  is  now  under  construc- 
tion. Extension  of  the  Fort  Worth  f’loodway  for  a distance  of  about 
8 miles  on  Clear  Fork  and  channel  improvement  and  rehabilitation  of 
local  levees  along  a 32-mile  reach  on  East  Fork  have  also  been  recommended 
in  previously  submitted  reports. 

118.  ADDITIONAL  IMPROVEMENTS  REQUIRED.-  The  analysis  of 
capabilities  of  existing,  'onder-construction,  and  definitely  planned 
improvements  for  development  of  water  resources  with  respect  to 
satisfying  the  existing  and  projected  needs  of  the  basin  showed  that 
additionail  improvements  would  be  required.  The  analysis  indicated 
serious  deficiencies  in  satisfying  both  the  immediate  and  long-range 
needs  for  flood  control,  navigation,  and  conservation  of  water  for 
municipal  and  industrial  water  supply  including  water  quality, 
recreation,  fish  and  wildlife,  power, drainage  and  irrigation.  A compre- 
hensive plan  of  development  was  propai'ed  to  include  measures  that 
would  satisfy  all  of  the  foreseeable  deficiencies.  Irrigation 
development  has  been  recognized  in  the  proposed  plan  by  inclusion  of 
356  MGD  for  irrigation  requirements.  No  specific  provisions  for 
drainage  are  provided  in  the  comprehensive  plan  although  considerable 
work  of  this  character  is  expected  to  be  initiated  by  local  interests 
with  ijossible  assistance  from  the  Soil  Conservation  Service  as  the  area 
develops.  As  this  phase  of  development  progresses,  it  is  anticipated 
that  .studies  by  the  Corps  of  Engineers  will  be  aut.horized  to  investigate 
the  necessity  and  justification  of  Federal  pau-ticipation  in  the 
construction  of  major  d.'-ainage  outlet  facilities.  The  power  require- 
ments of  the  basin  are  expected  to  be  generally  supplied  by  the 
utility  companies  from  thennal  power  generation  as  the  need  develops. 
Industrial  water  supply  provided  in  the  plan  would  include  570  MGD 
in  the  yeai-  2020  for  cooling  requirements  for  the  increased  power 
generation.  On  this  basis, improvements  for  irrigation,  drainage,  and 
power  au’e  not  considered  fiu-ther  in  the  comprehensive  plan. 
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119-  The  remaining  purposes  to  be  satisfied  in  the  comprehensive 
plan  would  require  additional  improvements  to  bring  the  overall  system 
into  balance  and  meet  the  present  and  future  water  and  related  land 
resources  needs  to  the  maximum  practicable  extent.  The  proposed 
additional  improvements  are  separated  into  two  categories: 

(l)  projects  in  the  long-range  plan  but  not  recommended  for 
authorizations  at  this  time^  and  (2)  projects  proposed  for  immediate 
Federal  authorization,  hereinafter  referred  to  as  the  "Projects 
Recommended  for  Authorization."  The  projects  inclixied  in  the  long- 
range  plan,  but  not  recommended  for  authorization  at  this  time, 
comprise  13  reservoir  projects  required  to  satisfy  the  projected 
water  requirements  of  the  basin.  It  is  probable  that  Purther 
developments  may  indicate  needs  for  local  adjustment  or  supplements 
to  the  comprehensive  plan  which,  for  the  most  part,  can  be  accom- 
plished with  no  loss  in  overall  efficiency.  It  is  anticipated  that 
as  the  water  requirements  develop  to  the  extent  that  these  projects 
are  required,  further  investigation  will  be  made  to  assure  that  the 
developments  would  serve  all  purposes  found  desirable  and  justified 
at  that  time.  The  projects  recommended  for  authorization  are  those 
improvements  which,  for  various  reasons,  were  found  to  be  needed  now 
and  which,  as  a result  of  detailed  analyses,  were  determined  to  be 
economically  justified. 


120.  The  projects  in  the  comprehensive  plan  are  shown  on  plate  1 
and  are  summarized  in  tables  6 and  7-  Table  6 presents  pertinent  data 
for  reservoir  projects  in  the  plan  and  table  7 presents  data  for  other 
improvements. 
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''CKPRBCaiSlVE  rLAM  - RB&gRVOIKS 


Location 

Total 

: drai nngc 

Total 

storage 

.Dependable . 
; yield  in  • 

Nfuar 

; Owner  ; 

31  rr<m 

: Kile 

• area  above ; 

IjOJSLi 

en parity 
(acre.fee*  ) 

year  2CB0  : 
MH>(1) 

P*irpr  ce(2) 

B021Sji^^-^2EfflSIStifi*S3S22S 


PTOKRAL  HESKHVOias 


Be  nb  rook 

Corps  of  Engineers 

Clear  Pork 

15-0 

258,60c 

6.5 

PC-Cor-Bav-P-FA- 

Grapevine 

Corps  of  Engineers 

Denton  Creek 

11.7 

435,50c 

18.1 

Garia-Little  Kia 

Corps  of  Englneera 

ELa  Pork 

30.0 

1,658 

i,oa>,9f.c 

86.0 

Ff-'^or-r'-PA.. 

La  von 

Corps  of  Engineers 

East  pcirk 

55.9 

777 

423,400 

35-5 

Pf-Con-R-FA** 

Bsvarro  Kllls(3) 

Corps  of  Rrwilneers 

ftl  ''hland  Creek 

63.9 

316 

212.200 

18.1 

pf-Con-R-FW 

Bardwell(3) 

Corps  of  Et^lnecrs 

waxahachle  Creek 

6.0 

171 

117,600 

4.2 

r:-Con-P-PAw 

1,200  Saall  ietentloa  ias(4) 

Boll  Conservation  Serv. 

(Headwater  & tributary  areas 

throughout  basin) 

3,679(4) 

1,301,966(4) 

0 

r' 

BOH-FH)ERAL  R£SERVCIRS(5} 

Anon  ''arter 

City  of  Bowie 

Big  Sandy  Creek 

31.0 

103 

19.90T/ 

0 

•"rn 

Brldgepori 

Tarrant  Co.  WCAID  #1 

West  Pork 

626.2 

l,ll4 

270,900 

50.4 

Con 

Eagle  Mountain 

Tarrant  Co.  WCIJD  #l 

West  Pork 

583.3 

1,974 

182,600 

Con 

lAke  Worth 

City  of  Fort  Worth 

West  Fork 

572.1 

2,069 

33.700 

Coo 

Marine  Creek 

Tarrant  Co.  WC4ID  fi 

Marine  Creek 

4.7 

K 

15,400 

0 

P^-.Con 

Weat  herford 

City  of  Weatherford 

Clear  fork 

39.6 

1.06 

19,400 

0.6 

Con 

Arlington 

City  of  Arlington 

VUlagr  Creek 

6.0 

136 

45,700 

5.8 

Con 

Mcxintatn  ^reek 

Dallas  rU,  Co. 

Mountain  Creek 

4.1 

289 

24,200 

0 

Con 

Borth  Lake 

Dallas  PBL  Co. 

So.  Pork  • Grapevine  Cr. 

0.5 

2-3 

17,100 

0 

Con 

White  Rock 

City  of  Dallas 

White  Rock  Creek 

12.0 

99 

12,300 

1.9 

"on 

Pomey(3) 

City  of  Dallae 

East  Pork 

31.8 

1,074 

49c, 000 

•».8 

"on 

Tawakonl  (Iron  Brldge)(6) 

Sabine  River  Authority 

Sabine  River 

- 

1.7..0 

Coo 

Terrell 

City  of  Terrell 

lAiddy  Cedar  Creek 

9-8 

13 

8,300 

0.6 

Con 

Trinidad 

Texas  PAL  Co. 

(7) 

- 

6,200 

0 

Con 

Cedar  Creek(3) 

Tarrant  Co.  WCUD  #1 

Cedar  Creek 

11. 1 

1,013 

678.90C‘ 

173.2 

Coo 

Waxahachle 

Ellis  Co.  WID  fl 

So.  Prong  • Wajcaha''htc  Cr. 

0.5 

31 

13.500 

1.9 

c<m 

Balben 

City  of  Corelrana 

Elm  Creek 

0.7 

12 

7,420 

0 

Coo 

Plat  Creek  (8) 

City  of  Athens 

Plat  Creek 

- 

- 

• 

6.0 

Con 

Livingston  (3) 

Trinity  River  Authority 

Trinity  River 

129.2 

16,606 

1,750,000 

670.9 

Con 

Anahua- 

>'haMbers  A Liberty  Co. 

Nav.  Diet . 

(9) 

129 

35.300 

13.4 

Coo 

KBCOMODBI)  FOR 

PIDERAL  AUTHOmzATIOII  IB  HVnOUBLY  SUBKHTO 

WO^ 

Lavoo  (eolargeSHn*  )(10) 

Corpu  of  Oiglneers 

East  Perk 

55.9 

777 

685.700 

42.7(11) 

PC -Con- 

wamsvme(12} 

Corps  of  Englmerv 

Trinity  River 

3.9 

17,760 

55, TOC 

(13) 

Coc-Ha^ 

RBCCHCKDED  TOR  fTOERAL  Al/THORIZATIOII  III  THIS  fOPOWT 


Lakevlev 

Corps 

of 

Eng^  neerc 

Mountain  Creek 

] 

'Rnaooke 

Corpe 

of 

Qiglneers 

Denton  Creek 

[Orapcvi  ne 

Corps 

of 

big  1 nee  re 

Denton  Creek 

n,.—  ; 

Aubrey 

Corps 

of 

IDiglneera 

Elm  Pork 

'OarM'Llttle  Elm 

Corpe 

of 

Englneere 

Elm  Pork 

Tenmssee  Colony 

Corps 

of 

ftiglneera 

Trinity  River 

7.2 

272 

486,700 

30. k 

PC-Cco-B-FAW 

31.4 

604 

249, 9W' 

j,3-9(lk) 

FT.R.PA- 

11.7 

. 

PC-Con-Bav.p-P^ 

60.0 

682 

899.900 

}s5-3(15) 

Pl'-roo-R*PAW-t 

30.0 

pr-coo-R-PA* 

339.2 

12.687 

3,366,80c 

?90.8 

Pr-Coc.Bav-P-PAW-M 

Boyd 

Pl''hl«nd 

T^huA'-nnii 
Upper  ICe«'*h] 
Hurrl  "am 
I/jwer  K*e*hJ 
Bedtae 
Maraonck 
Gall 

Caoey 
I/otm  ici  m 
f'apar*  K1<1a* 


RIUJittM>&D  FOP  mCLUSIOB  111  LOIC  RAlPt  PLAI  »ff  WOT  FOR  AlffMORlZifflOW  AT  THIS  TPC 


W«!Bt  fork 
Richland  Cr«fk 
Tehuaraiia  Creak 
Upper  Keerhl  Creak 
HiUTlcane  Bayou 
Iiowar  Keerhl  Creek 
Badlaa  Creak 
Haraona  Creak 
Ooll  Creek 
kkintan^  Creak 
Canay  Creek 
l/^ng  King  Creek 
Trinity  River 


604.7 

1,707 

5.2 

714 

11.2 

356 

11 .0 

486 

7.0 

91 

8.9 

162 

19.2 

327 

10.5 

47 

25.3 

91 

23.7 

K4 

7.7 

74 

2W.9 

S7 

63.0 

17.436 

639. W 

l,0i»5,?00 
W.  JOO 
nfc.w 
IU.900 
IT3,000 
37»5,Tfr; 

T9.iW 
169, 9(X' 
1^7, 7CO 
1 35.bOO 
186, 20C 
841. 5or 


U-7 

169.3 

56.9 
S4.J 
17  5 

94  4 
16.8 

31.0 

2%.e 

^4.9 

98 .0 


I 16) 
16) 
>6) 
16) 
16) 
16) 
(16) 
(16) 
16) 
(16) 
16) 
16) 
(16) 


(1)  Areal  or  piiaery  yield  lo  allllon  nallona  per  day  bated 

or*  a re‘*urreiv'e  of  the  I95fl“l997  drOMfht  period  under  20^0 
'‘orvlltona  of  watershed  devalofnrot.  Ebr  the  projerte 
/here  tero  yield  !•  thown  rmee  project*  have  been  designed 
for  watereneo  -oadltlor*#  ot.ber  than  year  20P0  and  for  a 
period  of  ruiMff  leee  rrltlral  than  the  re>'urren'’e  of  the 
1950-1957  drotgiht . (Dues  not  Include  retom  flow) 

(?)  fC  • flood  control 
Con  ■ ,^ter  supply 
■av  • Ravigatlort 
R - Rpt'-reatlon 
S • iallnlty  Intrualon  '•ootrol 
fhe  • Pith  arvl  wUdllfe  ■‘ooaervmtlon 
4 • Water  quality  control 

(3)  Uraler  rooetrurtlori  or  au*horiMd 

(4)  Total#  for  1,200  reaenroire  • 2flH  «.'«at meted,  lacludlng 
4 of  greater  tten  5,0(X)  arre-feel  *tora«e  •aparliy. 


(7)  Off-rnanml  on  left  bank  of  Trinity  River  above  aouth  of  Cedar  Creek 
(6)  Import  rrtai  Re- hea  River  Baelo  for  City  of  Athene 
(9)  Off-'hanMl  - Turtle  Bay 
(10)  Report  not  printed  at  thle  tlar 

(IL)  Bet  Increaae  In  yield  reeultlng  frea  Increased  conacrvatlon  storage 

(12)  House  Doc.  215,  HTth  Cong.,  1st  ‘'«ss. 

(13)  Included  with  ytsld  of  Llvl&gston 

(14)  Io.'rease  in  yield  as  a result  of  eirhangv  of  storage  with  Roanoke 

(15)  Inr-reaae  la  yield  froa  tha  Oarca-Llttle  Cla  • Aubrey  systea 

(16)  Comervatloo  with  probable  flood  oentrol  and  other  ^urpoces 


(5)  Only  thoee  reeervolre  with  total  etorage  of  5,^100  acre-feet 
or  graatei  are  lle*ed. 
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(6)  lapor*  frm  Hablae  River  tealn  for  City  of  Dallae. 


TABLE  7 

CCKPREHHinTVF:  PLA*  - CrTHKH  OfPSDVDmrm 


Lo'-»t  1 OP  t 

iTc^y  •• 3tt«—  or  locality ; HUe  to  ittl«  ; Type  of  :«prove—BT. towry. 3 

roSnJC^JJgg^£O^WCTIO^AK^l22i^^ 


LOCAL  ruxt>  FBOraCTIOII  PHCJICTS 


y»l>nU 


Port  eorth  PloMway 

Clear  Pork 

0 

1.6 

Channel 

laprovaaent 

k 

leveea 

Existing 

West  Pork 

564.7 

570.4 

Channel 

laproveaent 

k 

levees 

Author! ced 

Weet  Pork 

551.3 

564.7 

Channel 

laproveMiit. 

k 

levees 

Bxl  ft,  1 ng 

Bla  Possll  Creek  Ploodvay 

Bl«  roeill  Creek 

0 

3.3 

Channel 

lapmve*en* 

k 

levees 

Author! ted 

(City  of  Richland  HlUs) 

Dallas  Ploodvay 

BLa  Pork 

0 

3.5 

Chennel 

laproveaeent 

k 

levees 

Existing 

West  Pork  k Trinity  River 

497.4 

506.7 

'liannel 

laproveaeiT 

k 

levees 

ibcl  sting 

llon»Pederal 

A^rlmltural  levees 

Trinity  River  and  tributaries 

. 

. 

Leveea 

Existing  - 36  active  Local 

levee  dleirlets 

raiERAL 

■AVIOATIOII  PHCUBCT8 

Trinity  River,  Channel  to 

Liberty  (9>tl30-foot  rbennel) 

Houston  Ship  n«nnel  to 

Anah'jA'' 

Galvestoe  A Trinity  Bays 

0(1) 

23-2(1) 

Channel 

laproveaent 

Constructed  • not  aalntalned 

Anahua'  to  Liberty 

Trinity  River 

23.2U) 

48 .9U) 

Channel 

laproveaent 

Author!  ted 

Till  IHIWIIID  FOf»  rPIBAL  AtffKggZATlOf  !■  PBgVIOUSLI  GUBCTTBP  RgPOWS 


LOCAL  FLOOD  PROTKTIOB  PUCkTKTS 

Port  t^rth  rioodwiyr  Clear  fork  1.6  10.4  Channel  V^rovt»ent  It  levees 

Bast  fork  '''YMonel  ls(<rf7vaeir  Bast  Pork  0 )1.6  Channel  laproveaem  k Levee  rehab 

parviai^^  fOU  HDPAL  AWOfa^ATIOB  III  TPS  REPOW 


TULTin.E-PmOeE  -TUilMBL  IKPHOVa—T 


Rrustoo  Ship  Channel  to  Port. 
Worth 

Trinity  River  A west  Pork 

0 

369.8(2) 

Channel  enlargawnt,  recti- 
fication, A oavlgatlon 
locks  and  daas 

for  navtgstlon,  flood  .-ontrol, 
recreation,  and  fish  and 
vt  Idl  1 fe 

Luca;.  nccs> 

PBOTBCTIOE  PRCJSCTS 

West  Pork  Ploodvay 

West  fork 

505  5 

551  5 

'Channel 

laprcvewnt  A levees 

To  .•onnec*  For*  •or'.h  A rallas 
noodvays 

Ela  Pork  ricx)dwfiy 

Ela  Pork 

0 

?9-4 

v'hannel 

laproveaen*  A levees 

Lower  end  conne'ts  with  Dallas 
Flood way 

Denton  Creek 

0 

11.1 

Channel 

lapmveaem  A levees 

Dsllas  Plood^ay  Extension 

Trinity  Wver 

487.7 

uge.l 

•'hannel 

Downs t reaa  extension  to  F1ve>Mtle  Cr 

Du->  Creek  ~hannei  Ijiprove- 

aem 

Duck  Creek 

10.4 

17. 5 

^nnel 

taprovraen’ 

Liberty  Lo-*al  Proterticm 
Project 

Trinity  River 

34 

44.^ 

I,eveeR 

'.'haiutel  alle 

Channel  alle  - natural  river  alle 
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PROJECTS  RECOMI-lEiroED  FOR  AUTHORIZATION 


121.  INTRODUCTION.-  To  satisfy  the  existing  and  immediately 
prospective  needs  for  additional  flood  protection,  navigation,  water 
supply  including  water  quality,  recreation,  and  fish  and  wildlife, 

a number  of  improvements  are  proposed  for  immediate  authorization 
and  construction.  A multiple- purpose  channel  improvement  is  proposed 
from  the  Houston  Ship  Channel  to  Fort  Worth  to  provide  for  barge 
navigation  and  to  provide  sufficient  channel  capacity  to  contain  flood 
discharge  releases  from  flood  control  storage  in  upstream  reservoirs  and 
partial  control  of  runoff  downstream  from  the  reservoirs.  A system  of 
dams  would  provide  a series  of  slackwater  pools  and  navigation  locks 
would  lift  and  lower  vessel  traffic  between  these  pools.  The  navigation 
pools  would  afford  recreation  and  fish  and  wildlife  benefits.  Four 
reservoirs  are  proposed  consisting  of  Roanoke  (including  modification  of 
Grapevine)  on  Denton  Creek,  Aubrey  (including  modification  of  Garza- 
Little  Elm)  on  Elm  Fork,  Lakeview  on  Mountain  Creek,  and  Tennessee  Colony 
on  the  main  stem  of  the  Trinity  River  with  a wildlife  refuge  in  Tennessee 
Colony  and  water  quality  control  distribution  facilities  from  Tennessee 
Colony  Reservoir  to  the  existing  Benbrook  Reservoir.  In  conjunction  with 
the  multiple-purpose  channel  improvement,  levee  improvements  are  proposed 
to  extend  and  connect  the  Fort  Worth  and  Dallas  Floodways  on  the  West 
Fork  and  to  extend  the  Dallas  Floodway  downstream,  to  Five  Mile  Creek, 
and  to  provide  flood  protection  to  the  City  of  Liberty,  Texas.  Levees 
and  channel  improvements  are  proposed  on  Elm  Fork  to  provide  a flood- 
way extending  from  its  mouth  upstream  to  about  Carrollton,  with  Improved 
channels  extending  further  upstream  to  the  Garza-Little  Elm  Reservoir 
and  on  Denton  Creek  to  Grapevine  Reservoir.  A channel  rectification 
project  is  proposed  on  Duck  Creek  for  the  protection  of  the  City  of 
Garland. 

122.  MULTI Pin -PURPOSE  CHANNEL.-  The  proposed  multiple-purpose 
channel  would  begin  at  the  Houston  Ship  Channel,  near  Red  Fish  Bar,  in 
Galveston  Bay,  follow  the  authorized  Channel  to  Liberty  project  through 
Trinity  Bay  and  the  Trinity  River  to  the  City  of  Liberty,  and  continue 
along  the  general  course  of  the  Trinity  River  to  the  Riverside  Drive 
bridges  in  Fort  Worth,  a total  distance  of  about  370  miles.  Spur 
channels  would  extend  to  turning  basins  at  Dallas  and  Fort  Worth.  The 
channel  would  pass  through  the  Walllsville,  Livingston,  and  proposed 
Tennessee  Colony  Reservoirs. 

123.  It  was  determined  early  in  the  investigation  that  with  a joint- 
use  channel  for  flood  control  and  navigation,  the  requirements  for  flood 
control  would  generadly  establish  the  final  channel  dimensions.  The 
minimum  dimensions  of  the  channel  for  navigation  are  a depth  of  12'  and 
bottom  width  of  I50'  in  the  reach  below  Dallas,  and  a depth  of  12'  and 
width  of  125'  between  Dallas  and  Fort  Worth.  As  shown  in  table  8,  the 
bottom  widths  and  depths  for  the  multiple-purpose  channel  requli'ed  for 
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conveyance  of  the  recommended  channel  capacity  for  flood  control  are 
generally  in  excess  of  the  navigation  requirements  cited  above.  The 
proposed  channel  alignment  provides  for  numerous  cutoffs  across  natural 
bends  of  the  river  and  for  numerous  straightened  and  rectified  reaches 
of  the  channel.  Tliis  realignment  was  generally  dictated  by  requirements 
for  navigation.  The  overall  distance  from  the  mouth  of  the  river  to 
Fort  Worth  along  the  improved  channel  would  be  about  3^5  miles,  compared 
with  the  natural  river  distance  of  552  miles.  The  plan  and  profile  of 
the  proposed  multiple-purpose  channel  are  shown  on  plate  2. 

TABLE  3 

DIMENSIONS  AND  CAPACITY  OF  MULTIPLE- PURPOSE 
TRINITY  RIVER  CHANNEL 


Channel  mile  : 
From  :To  : 

Length 
(miles ) 

: Bottom 
: width(ft) 

; :Recommended 

: : operating 

: Depth  : discharge 
: (ft)(l):  (cfs) 

Recommended 

channel 

capacity 

(cfs) 

0.0 

28.30 

28.30 

150 

13.3 

Tidal  pool 

Wallisvi lie 

Reservoir 

35.50 

43.50 

8.00 

300 

27.0 

35,000 

45,000 

U3.5O 

55.70 

12.20 

350 

30.0 

35,000 

45,000 

55.70 

74.85 

19.15 

200 

34.0 

35,000 

45,000 

lh.85 

100.88(2) 

26.03 

150 

4o.o 

35,000 

45,000 

Livingston 

Reservoir 

iJ+7.92 

234.60(3) 

86.68 

150 

45.0 

35,000 

45,000 

Tennessee  Colony  Reservoir 

27'f  .51 

293.00 

18.49 

200 

25.0 

25,000 

32,000 

293.00 

304.00 

11.00 

150 

28.0 

25,000 

32,000 

30i+  .00 

331.31 

27.31 

150 

26.0 

20,000 

27,000 

331.31 

337.30 

5.99 

150 

26.0 

20,000 

25,000 

337.30 

342.51 

5.21 

150 

26.0 

12,000 

15,000 

3'^2.51 

360.17 

17 . 66 

200 

26.0 

12,000 

15,000 

360 . 17 

367.83 

7.66 

150 

26.0 

12,000 

15,000 

367.83 

369.78 

1.95 

200 

26.0 

12,000 

15,000 

(1)  Approximate  depth  of  channel  below  top  of  river  bank. 

(2)  Upper  end  of  flood  release  discharge  channel  at  the  Livingston 
spillway  basin. 

(3)  Upper  end  of  flood  release  discharge  channel  at  the  Tennessee 
Colony  spillway  basin. 
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The  multiple -purpose  channel  also  provides  IT  gated  navigation 
dams  and  one  overflow  navigation  dam  in  addition  to  the  Wallisville, 
Livingston  and  Tennessee  Colony  Dams  to  provide  slackwater  pools  for 
navigation.  In  conjunction  with  this  system  of  dams,  23  locks  would 
be  required  for  passage  of  traffic.  Tandem  locks  at  Livingston  and 
Tennessee  Colony  to  accommodate  the  high  lifts  account  for  the  two 
additional  locks.  The  I9  locks  located  below  the  Dallas  terminus  would 
have  clear  basins  8^+  feet  wide  by  6OO  feet  long.  This  size  lock  was 
selected  as  most  efficient  to  lock  the  average  barge  tow  of  three  barges 
and  one  towboat  that  would  be  necessary  to  carrj'  the  prospective  commerce 
on  this  section  of  the  waterway,  together  with  pleasure  craft,  and  which 
would  have  a minimum  water  requirement.  The  four  locks  between  Dallas 
and  Fort  Worth  would  have  clear  basins  56  feet  wide  by  400  feet  long. 

This  size  lock  would  accommodate  the  two  barge  tows  necessary  to  carry 
the  prospective  commerce  above  Dallas  and  would  involve  a minimum  demand 
on  the  available  water  supply  In  this  reach.  All  of  the  gated  navigation 
dams  would  consist  of  non-submersible  tainter  gates,  40  feet  long,  with 
sills  set  at  the  bottom  elevation  of  the  multiple -purpose  channel  at 
each  dam  site.  The  number  of  gates  at  each  dam  was  determined  by  the 
capacity  of  the  channel  at  that  point.  The  proposed  locations  and 
pertinent  data  for  the  navigation  locks  and  dams  are  shown  in  table  9- 


TABLE  9 

i’roTEiffrr  data  cctic£K:;E:r:  gyetS'I  or  locks  Mm  awe 
WOFCBEn  FOP  T.X  .■rT-TIPLE-P.IRPCEE 
TPnim  PIV13!  c:w;:XL  to  fwt  wa-ri,  TEStv. 


Pro pc Bed  lock 

; Proponed  dan 

Location 

: Norml 

: Elevation 

. TUT 

: N’onber 

Lock  and 

Lock 

: fticl  elev 

(2) 

Lift 

:2  percent 

cleva- 

:t  size 

Lon  (1; 

. No 

; Lower 

'Jprcr:(feet) 

:flc.w  (3) 

tlcn(2 

):0f  c.ates 

20.30 

1 

0 

1, 

4 

6.0 

-16.0 

C-C0X21 

47.^4'. 

2 

16 

12 

17.0 

-13.0 

7-1*0X31 

99.00 

3 

10 

3" 

20 

37.0 

3.5 

0-1*0x31*.  5 

1* 

3C 

00 

24 

tl.O 

2c- .0 

0-1*0X36 

96.00 

SA 

(iO 

101 

41 

(C) 

99.20 

101 

131 

30 

(M 

U7.92 

131 

136 

7 

139.0 

■>-.0 

j-unxW* 

163.92 

7 

138 

Ic^b 

30 

I09.O 

12<'.0 

5-40X41* 

207.59 

b 

Kii 

IJ2 

24 

193.0 

152.0 

5-40x42 

217.95 

V 

192 

210 

It 

2U.0 

1-90.0 

0-40X41* 

233.00 

lOA 

210 

235 

25 

(5) 

23 3. Cl 

lOB 

235 

262.5 

27.5 

(5) 

256.91 

11 

202,5 

270 

7.5 

(6) 

27c. 51 

12 

270 

2ia* 

14 

266.0 

256.0 

5-40X26 

2b6.'j* 

13 

26C 

30b 

24 

309.0 

2-/S.0 

O-40X32 

2'98.3b 

li* 

30b 

32C 

16 

327.0 

302.0 

5-40X20 

300.31 

15 

326 

341 

18 

3C5.O 

322.0 

5-40X24 

311.25 

16 

356 

12 

357.0 

331.0 

5-40X27 

317.61 

17 

356 

372 

10 

37J.0 

31*1*.  0 

5-40X30 

331.31 

lb 

372 

3'i'. 

24 

m.o 

303.5 

5-40X34.5 

392.51 

19 

39*- 

424 

26 

C25.0 

402.0 

6-40X24 

351.91 

20 

cac 

152 

26 

1*51.0 

l*27>.0 

1,-40X20 

300.17 

21 

k^2 

C60 

2ft 

1*61.0 

4M.C 

O-40XJI 

(li  lilttarioc  ir.  rKann*  I :ai  from  U>c  Houston  Cihlp  f'haniv'l. 

(2)  Klevfttlon  Lfi  feet  above  hjCfUi  tea  level. 

(3)  Elevation  of  two  percent  flood  dlsct.arf^e  (rej^ulated)  in  feet  above 
cnear,  oea  level. 

(•*)  I.lvln<;6ton  Reservoir  cplllway  controla  river  flowo  pnesljip  locks  5A 
an<l 

TenfieoDce  ':olony  Reservoir  splllwa:/  controls  river  llowo  {>aS8ln«i;  lochfl 
lOA  at  id  lOD* 

(6)  Notched  overflow  spillway  nt  lock  Ho.  U. 
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12‘j.  All  locks  except  flos.  o,  lOB  an'i  11  and  the  Wallinville 
Reservoir  lock  would  have  i.iassive  concrete  gravity -type  walls  founded 
on  piling  and  would  liave  concrete  paved  floors  in  the  lock  basin.  Locks 
Nos.  5A,  6,  lOB  and  11  would  be  of  concrete  "U-Frarae"  type  construction 
and  would  rest  directly  upon  a natural  foundation.  The  Wallisville 
Reservoir  lock  would  provide  a lock  chamber,  8**  feet  wide  by  600  feet 
long,  in  lieu  of  the  56  x 400-foot  lock  reconunended  in  the  plan  for  the 
Wallisville  Reser'/oir  project,  contained  in  House  Document  No.  215, 

87th  Congress,  1st  Session  The  lock  would  have  massive  concrete 
gravity-type  walls  founded  on  wood  piling,  with  a paved  earth  basin 
and  timber  mooring  walls  throughout  the  basin.  All  lock  gates  would 
be  of  the  miter  type  except  the  sector  gates  at  Wallisville.  The  sills 
would  be  set  a minimum  of  15  feet  below  normal  pool  elevations.  Lock 
and  Dam  No.  3 vould  be  located  a short  distance  below  the  site  of  the 
proposed  Capers  Ridge  Reservoir  dam  and  could  serve  as  part  of  the  lock 
system  for  passing  the  dar.i  when  it  is  constructed.  Except  for  the  tandem 
locks  reciulred  to  pass  the  Livingston  and  Tennessee  Colony  dams,  the 
shortest  travel  distance  between  locks  would  be  about  5 miles  and  the 
longest  would  be  about  49  miles  in  the  Livingston  Reservoir. 

126.  Bridges,  highways,  railroads  and  utilities.-  All  bridges 
over  the  proposed  multiple -purpose  chani'.el  would  provide  a minimum 
vertical  clearance  of  50  feet  above  the  water  surface  elevation  of  the 
regulated  flood  discharge  that  would  not  be  exceeded  over  two  percent 
of  the  time.  All  bridges  below  Dallas  would  lave  a minimu.m  horizontal 
clearance  of  250  feet  between  bridge  fenders  and  all  bridges  above 
Dallas  would  have  a minimum  clearance  of  225  feet  between  fenders.  All 
bridgeo  extending  across  floodway  projects  would  have  a minimu.m  vertical 
clearance  of  three  feet  above  the  design  flood  discharge  water  surface 
elevation  of  the  floodway.  High-level  fixed  bridges  are  proposed  for 
all  highways  crossing  the  navigation  channel.  A total  of  44  new  and 
.modified  high-level  highway  bridges  would  be  required,  including  the 
bridges  on  U.  S.  Highway  I90  crossing  the  Livingston  Reservoir  and 
those  on  U.  S.  Highway  287  find  State  Highway  3I  crossing  the  Tennessee 
Colony  Reservoir.  In  addition  to  the  high  level  bridges  crossing  the 
navigation  channel,  a new  bridge  to  replace  the  existing  First  Street 
bridge  and  modification  of  the  Beach  Street  and  the  two  Riverside  Drive 
bridges  in  Fort  Worth  would  be  required  to  provide  adequate  floodway 
clearances  in  the  proposed  floodway  i-each  upstream  from  the  Fort  Worth 
navigation  temlnus.  Vertical  lift  bridges  are  proposed  for  all  rail- 
road crossings  of  tlie  multiple -purpose  channel.  A total  of  I3  new  or 
modified  railroad  bridges  would  be  required  to  provide  for  navigation 
on  the  project  channel,  including  modification  of  the  St  Louis  - 
Southwestern  Railway  crossing  the  Tennessee  Colony  Reservoir,  four  new 
life  bridges  over  land-cut  cfiannel  sections  and  eight  modifications  of 
existing  railroad  bridges. 
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127-  The  multipie-purpose  channel  would  require  the  relocation  of 
111  pipelines  of  various  sizes,  ranging  from  3 inches  to  30  inches  in 
diameter;  31  electric  power  transmission  lines;  17  communication  lines; 

6 water  lines  ran(jing  from  2h  inches  to  J2  inches  in  diameter;  and 
6 sewer  lines  ranging  from  l8  Inches  to  84  inches  In  diameter. 

128.  Public-use  areas.-  The  plan  for  the  multiple-purpose  channel 
i.mproveraent  pi’ovides  for  the  development  of  31  public-use  areas  to  be 
located  adjacent  to  the  channel.  The  proposed  development  includes 
twenty-one  50-acre  sites,  one  75-acre  site  and  nine  125-acre  sites 
with  necessary  access  and  internal  roads,  requiring  a total  land  area 
of  about  2,600  acres. 

129-  Aids  to  navigation.-  The  Commander,  Eighth  Coast  Guard 
District,  New  Orleans,  Louisiana,  estimated  the  n'umber  and  cost  of  aids 
to  navigation  for  the  multiple-purpose  channel  to  Fort  Worth.  Generally, 
the  aids  wo-uld  include  single  pile  day  beacons  along  the  channel  and 
radar- reflecting  buoys  in  the  Livingston  and  Tennessee  Colony  Reservoirs. 

130.  Lands  required.-  Lands  required  for  the  multiple-purpose 
channel  include  rights-of-way  for  the  channel,  lock  and  dam  sites,  access 
roads  and  public-use  areas;  spoil  areas  for  maintenance  and  construction 
of  the  project  and  damages  for  severed  lands  that  would  be  isolated  by 
the  channel.  Channel  rights-of-way  incl’ude  areas  to  be  excavated  and 

a 50-foot  berm  on  each  bank  of  the  channel.  Spoil  area  requirements 
are  based  on  the  ass'omption  that  dragline-excavated  material  will  be 
spoiled  to  an  average  height  of  15  feet  and  hydi'aulically  excavated 
material  will  be  spoiled  to  an  average  height  of  5 feet.  The  land  area 
requirements  for  the  proposed  multiple-purpose  channel  improvement  total 
45,400  acres,  including  4,200  acres  in  fee  simple  for  lock  and  dam  sites, 
access  roads  and  public  use  areas  and  41,200  acres  in  easements  for 
channel  excavation,  spoil  disposal  ai-ea.s  and  severed  lands. 

131.  LAKET/IEW  RESERVOIR.-  The  Lakeview  dam  site  is  located  at 
river  mile  7.2  on  Mountain  Creek,  about  3-1  miles  above  the  existing 
Mo'untain  Creek  Dam.  The  reservoir  would  be  formed  by  an  earth-fill 
dam  with  a maximum  height  of  91  feet  above  the  streambed  and  a totaJ. 
length  of  22,620  feet,  including  a concrete  spillway  136  feet  long. 

The  spillway,  with  a net  opening  of  120  feet  and  located  in  a saddle 
on  the  right  abutment,  would  be  a gate- controlled,  ogee,  flip-bucket 
type  with  three  40  by  28-foot  tainter  gates.  The  outlet  works  would 
consist  of  one  12-foot  diameter  conduit  controlled  by  two  55xl2-foot 
gates. 

132.  The  reservoii’  would  have  a total  controlled  storage  of 
488,700  acre-feet  and  a water  surface  urea  of  15,650  acres  at  elevation 
526.0,  the  top  of  the  flood  control  pool.  At  elevation  510-O,  the  top 
of  the  conservation  pool,  the  reservoir  would  have  an  area  of  12,300 
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acres  and  a storage  capacity  of  3^9j500  acre-feet.  The  total  allowance 
for  a 100  year  accumulation  of  sediment  would  be  ,C00  acre -feet.  The 

total  conservation  storage  would  be  sufficient  to  provide  a dependable 
yield  of  30.^  million  gallons  per  day  under  2020  conditions  of  water- 
shed development  during  a recurrence  of  the  severest  drougtit  of  record. 
Land  requirements  for  construction  of  the  dam  and  operation  of  the 
reservoir  for  the  several  purposes  would  be  about  19,600  acres  in  fee 
simple  and  800  acres  in  flowage  easements.  Additional  lands  required 
in  fee  simple  for  public  use  and  access  would  be  about  T60  acres. 

133'  Construction  of  the  Lakeview  Reservoir  would  require 
relocation  of  9-7  miles  of  farm  to  market  highways,  12.0  miles  of 
county  roads,  1-5  miles  of  railroad,  1.5  miles  of  pipelines,  33-0 
miles  of  telephone  lines  and  40.4  miles  of  electric  power  and  distri- 
bution lines.  There  are  no  known  cemeteries  or  significant  mineral 
deposits  in  the  proposed  reservoir  area.  Portions  of  two  unincorporated 
sub-divisions  are  located  within  the  limits  of  the  proposed  resej-'/oir. 

134.  TENNESSEE  COLONY  RESERVOIR.-  The  Tennessee  Colony  dam  site 
is  located  at  river  mile  339-2  on  the  Trinity  River,  about  I6  miles 
west  of  Palestine,  Texas.  The  reservoir  would  lie  in  parts  of  Anderson, 
Freestone,  Henderson  and  Navarro  Counties.  The  dam  would  be  an  earth - 
fill  structure  with  maximum  height  above  the  streambed  of  114  feet  and 

a total  length  of  29,500  feet.  Including  a controlled  concrete  spillway 
520  feet  long.  The  concrete  ogee  spillway,  located  in  a natural  saddle 
near  the  left  abutment,  would  be  controlled  by  11  tainter  gates,  each  40 
feet  wide  and  35  feet  high,  providing  a total  net  width  of  opening  of  440 
feet.  Tiie  outlet  works  would  consist  of  four  sluices  in  the  spillway 
piers,  each  3 feet  by  6 feet,  with  power  operated  slide  gates.  Navigation 
locks  numbered  10-A  and  10-B  would  be  located  near  the  right  abutment  of 
the  dam. 

135.  The  reservoir  would  have  a total  controlled  storage  of 
3,366,800  acre-feet  and  a water  surface  area  of  119,500  acres  at  elevation 
285.0,  the  top  of  the  flood  control  pool.  At  elevation  262.5,  the  top 

of  the  conservation  pool,  the  reservoir  would  have  an  area  of  73,5^0  acres 
and  a storage  capacity  of  1,193,000  acre-feet  The  total  allowance  for 
a 100-year  accumulation  of  sediment  would  be  190,000  acre -feet.  The 
total  conservation  storage  is  estimated  to  have  a dependable  yield  of 
290.8  million  gallons  per  day  under  2020  conditions  of  watershed  develop- 
ment during  a recurrence  of  the  severest  drought  of  record. 

136.  Initially  the  water  conservation  storage  .^ould  serve  in  a 
dual  capacity  to  provide  dilution  water  for  water  quality  control  and 
to  supply  yield  for  municipal  and  industrial  purposes  in  the  middle 
basin.  Eighty  million  gallons  per  day  would  be  used  for  water  quality 
requirements  in  the  West  Fork  of  the  Trinity  River.  The  water  from 
Tennessee  Colony  would  be  conveyed  about  98  miles  to  Benbrook  Reservoir 
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thi’ough  an  84-inch  diameter  pipeline  with  appui’tenant  pumping  facilities. 
Benbrook  Reservoir  would  be  used  for  reregulation  of  this  water  without 
requirement  for  reallocation  of  or  encroachment  on  existing  storage 
allocations.  Use  of  the  storage  capacity  in  Tennessee  Colony  and  the 
pipeline  facilities  initially  allocated  to  water  quality  control  would 
be  converted  to  municipal  and  industrial  use  in  the  upper  basin  as  the 
needs  for  water  supply  develop  and  local  interests  contract  for  repayment 
of  the  remaining  cost  of  the  storage  capacity  and  pipeline  facilities. 

The  remaining  yield  in  Tennessee  Colony  of  210.8  million  gallons  per  day 
would  be  used  initially  to  meet  the  needs  of  the  middle  basin  with  gradual 
conversion  to  municipal  and  industrial  uses  in  the  upper  basin  as  the 
needs  develop  and  additional  projects  are  constructed  in  the  middle  basin. 
Ultimately  the  totaJ.  yield  from  Tennessee  Colony  would  be  used  for 
m’onicipal  and  industrial  uses  in  the  upper  basin. 

137-  In  connection  with  the  Tennessee  Colony  Reservoir,  the 
Bureau  of  Sport  Fisheries  and  Wildlife  recommends  establishment  of  a 
National  Wildlife  Refuge  to  be  located  east  of  the  Trinity  River  in 
.Henderson  and  Anderson  Counties.  The  proposed  refuge  would  comprise 
about  21,000  acres  located  east  of  the  proposed  multiple -purpose 
channel  between  U.  S.  Highway  287  on  the  south  and  State  Highway  31 
on  the  north.  The  refuge  would  extend  about  9 miles  along  the  river 
and  w^uud  average  slightly  less  than  4 miles  in  width.  The  Bureau 
rec'. .mraends,  in  accordance  with  the  provisions  of  Public  Law  85-624, 

‘n  Congress,  approved  August  12,  1958,  that  the  Corps  of  Engineers 
be  authorized  to  acquire  about  600  acres  of  land,  in  addition  to  about 
2i . 4o0  acres  required  for  other  purposes  of  the  reservoir,  and  to  make 
tne  totau  21,000  acres  available  to  the  Secretary  of  the  Interior  for 
refuge  use,  as  provided  for  in  Section  3 of  the  Fish  and  Wildlife 
Coordination  Act  cited  above.  The  Bureau  proposes  to  manage  the  refuge 
tu  provide  controlled  public  hunting  and  to  permit  fishing  at  periods 
when  it  would  not  interfere  with  wildlife  management. 

J.38.  Land  requirements  for  construction  of  the  dam  and  operation 
of  the  reservoir  for  the  several  purposes  would  be  about  166,244  acres 
in  fee  simple  and  about  7,000  acres  of  flowage  easements.  Additional 
lands  acquired  in  fee  simple  for  public  use  and  access  would  be  about 
1,907  acres.  An  additional  600  acres  is  recommended  by  the  Bureau 
of  Sport  Fisheries  and  Wildlife  for  acquisition  in  fee  simple  for  the 
proposed  National  Wildlife  Refuge. 

139-  Construction  of  the  Tennessee  Colony  Reservoir  would  require 
relocation  of  21  miles  of  highways,  10  miles  of  county  roads,  1.8  miles 
of  railroads,  44  miles  of  pipelines  and  21  miles  of  electric  power 
lines.  There  are  no  known  cemeteries  in  the  proposed  reservoir  area. 

An  allowance  has  been  made  for  mineral  subordination  of  known  mineral 
deposits  including  the  Cayuga  oil  field  near  Trinidad  in  the  headwater 
area  of  the  reservoir  and  three  other  small  producing  fields. 
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140.  AUBREY  RESERVOIR  (INCLUDING  MODIFICATION  OF  GARZA -LIITLE  EIM 
reservoir).-  The  Aubrey  dsira  site  is  at  mile  60.0  on  the  Elm  Fork  of  the 
Trinity  River  in  northeast  Denton  County.  The  site  is  between  the  towns 
of  Sanger  and  Aubrey  and  is  30  river  mij.es  upstream  from  the  Lewisville 
Dam  (Garza-Little  Elm  Reservoir).  The  reservoir  would  be  formed  by  an 
earth-fill  dam  with  a maximum  height  of  about  ll6  feet  above  the 
streambed  and  a total  length  of  about  13,660  feet,  Including  a concrete 
spillway  424  feet  long.  The  spillway,  with  a net  controlled  opening  of 
360  feet  located  on  the  right  bank,  would  be  a concrete  ogee  section  with 
nine  40  by  35-Doot  tainter  gates.  The  outlet  works  would  consist  of 

two  36-inch  diameter  conduits  through  the  spillway  piers  controlled  by 
power  operated  slide  gates. 

141.  The  reservoir  would  have  a total  controlled  storage  of 

899 >900  acre -feet  and  a water  surface  area  of  30,750  acres  at  elevation 
635*0,  the  top  of  the  flood  control  pool.  At  elevation  625*5,  the  top 
of  the  conservation  pool,  the  reservoir  would  have  an  area  of  24,340 
acres  and  a storage  capacity  of  639,000  acre-feet.  The  total  allowance 
for  a 50-year  accumulation  of  sediment  would  be  37,800  acre-feet.  The 
flood  control  storage  in  the  Aubrey  Reservoir  would  permit  a reallocation 
of  storage  in  the  Garza-Little  Elm  Reservoir  to  increase  the  storage 
presently  allocated  to  water  conservation  in  that  reservoir.  Under 
2020  conditions  of  watershed  development  and  recurrence  of  the  severest 
drought  of  record,  the  dependable  yield  of  the  proposed  Aubrey  and 
Garza-Little  Elm  Reservoir  system  would  be  151*3  million  gallons  per 
day,  or  an  increase  of  65*3  million  gallons  per  day  over  that  of  the 
Garza -Little  Elm  Reservoir  alone.  The  water  conservation  storage  would 
serve  in  a dual  capacity,  operating  initially  to  provide  dilution  water 
for  water  quality  control,  with  gradual  conversion  to  municipal  and 
industrial  use  as  those  needs  develop.  Land  requirements  for  construc- 
tion of  the  Aubrey  Dam  and  operation  of  the  reservoir  would  be  about 
37,700  acres  in  fee  simple  and  1,500  acres  in  flowage  easements. 
Additional  lands  acquired  in  fee  simple  for  public  use  and  access  in 
the  Aubrey  and  Garza -Little  Elm  Reservoirs  would  be  about  4,200  acres. 

142.  Construction  of  the  Aubrey  Reservoir  would  require  relocation 
of  16  miles  of  highways,  6 miles  of  county  roads,  5 miles  of  railroads, 

1 mile  of  pipeline,  10  miles  of  telephone  lines  and  12  miles  of  electric 
power  lines.  There  are  no  known  cemeteries  or  significant  mineral 
deposits  in  the  proposed  reservoir  area. 

143.  ROANOKE  REGERVOIR  (INCLUDING  MODin CATION  OF  GRAPEVINE  RESER- 
VOIR.- The  Roanoke  dam  site  is  located  at  stream  mile  32.0  on  Denton 
Creek,  about  one  mile  northwest  of  the  town  of  Roanoke.  The  dam  would 
be  near  the  upper  limits  of  the  existing  Grapevine  Reservoir.  The 
reservoir  would  be  formed  by  an  earth-fill  dam  with  a maximum  height 

of  about  97  feet  above  the  streambed  and  a total  length  of  about  15,200 
feet,  including  a concrete  spillway  328  feet  long  and  two  dikes.  The 
spillway,  with  a net  controlled  opening  of  280  feet,  would  be  a concrete 
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oc^^e  section  with  seven  40  by  35-foot  tainter  gates.  The  outlet  works 
would  consist  of  one  15-foot  diameter  conduit  controlled  by  three 
^*•5  by  15-foot  power  operated  slide  gates. 

l4U . The  reservoir  would  have  a total  controlled  storage  of 
21-9,900  acre-feet,  including  223,700  acre-feet  for  flood  control  and 
26,200  acre-feet  sediment  reserve.  At  elevation  6l9-0,  the  top  of  the 
flood  control  pool,  the  reservoir  would  have  a water  surface  area  of 
9,720  acres.  The  reservoir  would  be  operated  for  flood  control  only 
and  no  permanent  impoundment  of  water  would  be  made  since  impoundment 
in  this  reservoir  would  reduce  the  total  yield  of  the  watershed 
because  of  evaporation  from  the  increased  exposure  of  water  surface . 

The  flood  control  storage  provided  in  Roanoke  Reservoir  would  permit 
reallocation  of  storage  in  the  existing  Grapevine  Reservoir  to  increase 
the  conservation  storage  from  the  existing  total  of  l6l,250  acre-feet 
to  a new  total  of  372,200  acre-feet.  The  dependable  yield  of  Grapevine 
Reservoir,  under  2020  conditions  of  watershed  development  and  recurrence 
of  the  severest  drought  of  record,  would  be  increased  from  l8.1  million 
gallons  per  day  to  h2  million  gallons  per  day.  Land  requirements  for 
construction  of  the  Roanoke  Dam  and  operation  of  the  reservoir  for 
flood  control  woiold  be  about  710  acres  in  fee  simple  and  about  11,990 
acres  of  flowage  easements.  An  additional  1100  acres  of  land,  600 
acres  converted  from  easement  to  fee  and  500  acres  in  fee,  would  be 
acquired  at  the  Grapevine  Reservoir  for  public  use  and  access. 

1^5 . Construction  of  the  Roanoke  Reservoir  would  require  relocation 
of  12.1  miles  of  highways,  1 mile  of  county  road,  i+-5  miles  of  railroads, 
5 miles  of  pipelines,  10  miles  of  telephone  lines  and  15  miles  of 
electric  power  lines  . There  are  no  known  cemeteries  or  significant 
mineral  deposits  in  the  proposed  reservoir  area. 

lJ+6.  LOCAL  FLOOD  PROTECTION  PROJECTS.-  In  addition  to  flood 
control  protection  provided  by  the  multiple-purpose  channel  improvement 
and  the  reservoir  projects,  it  was  found  necessary  and  economically 
Justified  to  afford  protection  from  the  standard  project  flood  to  5 
urban  localities  by  means  of  local  flood  protection  projects.  It  was 
found  necessary,  also,  to  improve  the  channels  below  the  Garza-Little 
Elm  and  Grapevine  Reservoirs  to  provide  channel  capacities  consistent 
with  a sound  flood  control  regulation  plan  that  would  allow  emptying 
the  reservoir  flood  storage  pools  within  periods  ranging  from  30  to 
kO  days.  The  local  protection  projects  would  include  the  appurtenant 
facilities  and  necessary  measures  to  preserve  the  drainage  of  protected 
areas  and  carry  drainage  water  throxigh  the  levees.  Such  facilities  and 
measures  include  permanent  ponding  areas,  gated  gravity  sluices  and 
conduits,  enlargement  and  realignment  of  tributary  channels  through 
the  leveed  areas,  and  filling  of  some  low  areas  with  excess  excavated 
materials  from  channel  improvements . Also  included  in  the  local  pro- 
tection projects  are  alteration  or  reconstruction  of  bridges  crossing 
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the  floodway  to  prov}de  adequate  cleai'ances  and  necessary  alteration  or 
relocation  of  highway's,  streets^  railroads,  pipelines  and  utility  lines. 

147-  West  Fork.  Floodway.-  The  proposed  West  Fork  Floodwa^y 
in5)rovement  would  extend  about  3d  channel  miles  up  the  West  Fork  to 
connect  and  provide  a floodway  from  the  upper  end  of  the  Dallas  Flood- 
way at  Elm  Fork  to  the  lower  end  of  the  Fort  Worth  Floodway.  The 
channel  improvement  in  this  reach  would  consist  of  the  multiple-purpose 
channel  for  navigation,  flood  control  and  other  purposes.  Levees  would 
provide  a floodway  width  varying  from  about  1,000  feet  to  3j000  feet. 
About  8,430  acres  of  land  would  be  required  for  rights-of-way  for  the 
proposed  improvements. 

148.  Elm  Fork  Floodw^^.-  The  proposed  Elm  Fork  Floodway  would 
connect  with  the  Dallas  Floodway  at  the  confluence  of  Elm  Fork  and 
West  Fork.  Channel  rectification  and  enlargement  and  a leveed  flood- 
way to  afford  standard  project  flood  protection  would  be  provided 

from  the  Dadlas  Floodway  upstream  along  Eliri  Fork  to  the  mouth  of  Denton 
Creek,  a distance  of  about  14.3  channel  miles.  Channel  rectification 
and  enlargement  only  wo’uld  extend  from  that  point  upstream  along  Elm 
Fork  to  the  Lewisville  Dam  outlet  works  and  upstream  along  Denton  Creek 
to  the  outlet  works  of  the  Grapevine  Dam  to  provide  adequate  channel 
capacity  for  the  proper  regulation  of  those  projects  for  flood  control. 
The  total  Improved  length  along  Elm  Fork  would  be  about  21.8  miles  and 
along  Denton  Creek  about  8.9  miles.  The  floodway  along  Elm  Fork  would 
nave  a minimum  width  between  levees  of  about  1,100  feet.  About  3>400 
acres  of  land  would  be  required  for  rights-of-wa;>"  for  ihe  proposed 
improvements. 

149.  Extension  of  Dallas  Floodwa;>'.-  The  proposed  downstream, 
extension  of  the  Dallas  Floodway  would  provide  additional,  floodwaj 
length  of  about  9*7  miles  along  the  Trinity  River  and  would  terminate 

at  the  mouth  of  Five  Mile  Creek.  The  channel  improvement  would  comprise 
the  multiple-purpose  channel  in  this  reach.  Levees  would  provide  a 
minimum  floodway  width  of  about  2,000  feet.  About  4,030  acres  of  land 
for  rights-of-way  would  be  required  for  the  proposed  improvements. 

150.  Duck  Creek  Channel  Improvement . - A reach  of  Duck  Creek 
between  stream  miles  10. ‘t  and  I/.5  at  Garland,  Texas,  would  be 
realigned  and  enlarged  to  provide  sufficient  within-banks  capacity  to 
contain  the  standard  project  flood.  About  I90  acres  of  rights-of-way 
would  be  required  for  construction  of  the  improved  ciiannel  and  dis- 
posal of  the  excavated  materials. 

151-  Liberty  Local  Protection  Project.-  About  10  miles  of  levees 
would  be  provided  along  the  left  bank  of  the  Trinity  River  in  conjunction 
with  the  multiple-purpose  channel  to  protect  the  City  of  Liberty,  Texas. 
The  levees  along  the  river  would  be  located  from  600  to  6,000  feet  from 
the  mult Iple-purpose  channel  and  would  protect  areas  on  the  north  and 


84 


south  of  the  city.  About  6 miles  of  the  levees  would  be  constructed 
by  controlled  spoiling  of  hydraulically  dredged  material  from  the 
multiple -purpose  channel.  Two  pumping  stations  with  capacities  of 
40,000  and  150,000  gallons  per  minute  would  be  provided  for  interior 
drainage  of  the  north  and  south  leveed  areas,  respectively,  during 
periods  of  high  river  stages,  \bout  56O  acres  of  rights-of-way  would 
be  required  for  construction  of  the  levees  and  about  500  acres  of 
flowage  easements  would  be  required  for  ponding  areas  for  interior 
drainage.  Relocation  or  alteration  of  9 oil  pipelines,  one  sewer  line 
and  one  telphone  line  would  be  required. 


PHYSICAL  EFFECTS  OF  THE  PLAN 


152.  INTRODUCTION.-  The  physical  effects  of  the  comprehensive 
plan  of  development  were  evaluated  to  determine  the  ability  of  all 
elements  of  the  plan  to  satisfy  various  water  and  related  land  resource 
needs  of  the  Trinity  River  Basin.  It  has  been  pointed  out  in  previous 
sections  of  this  report  that  provision  of  works  of  in5>rovement  for 
certain  needs  such  as  land  stabilization,  drainage  measures,  irrigation 
and  power  will  be  handled  through  existing  programs,  separate  author- 
izations or  by  other  alternative  means  such  as  thermal-electric 
generating  plants  for  power  development.  The  results  of  the 
evaluation  of  the  physical  effects  of  the  plan  for  satisfying  the 
residual  needs  are  summarized  in  the  paragraphs  below. 

153-  WATER  SUPPLY.-  The  projected  water  supply  requirements  for 
the  Trinity  River  Basin  to  satisfy  the  needs  for  municipal,  industrial, 
non-municipal  use,  water  quality  control,  navigation,  irrigation, 
eind  exportation  have  been  estimated  to  be  3>^33  million  geLLlons  per 
day  by  year  2020  and  5>18T  million  gallons  per  day  by  year  2070,  as 
shown  in  table  10. 


TABLE  10 

WATER  REQUIREMENTS 
(Million  Gallons  Per  Day) 


Sub -basin: 

Municipal 

and 

Industrial 

Non- 

Muni- 

cipal 

Water  : 
quality: 
control: 

Navi-  : 
gat ion: 

Irrl-  : 
gat ion: 

Export (3) : 

Total 

Year  2020 

Upper 

1,513(1) 

15 

80(2) 

0 

69 

0 

1,677 

Middle 

227 

3 

0 

0 

65 

0 

295 

Lower 

3^+0 

2 

0 

57 

222 

840 

l,46l 

Total 

2,080 

20 

80 

57 

35^ 

54o 

37^ 

Year  2070 

Upper 

2,797 

11 

0(2) 

0 

69 

0 

2,877 

Middle 

*+35 

4 

0 

0 

65 

0 

504 

Lower 

686 

1 

0 

57 

222 

840 

1,806 

ToteLL 

37^ 

16 

0 

57 

33B 

B4o 

5^W 

(1)  Includes  4o  MGD  yield  from  Aubrey  Reservoir  for  interim  use  as 
water  quality  control. 

(2)  80  MGD  for  water  quality  control  would  be  converted  to  water  supply 
as  the  need  develops. 

(3)  Export  to  the  City  of  Houston  in  accordance  with  the  provisions 
of  Permit  1970. 
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15^.  The  existing,  under  construction,  and  authorized  reservoirs 
with  storage  for  water  supply  for  municipal  and  industrial  purposes 
together  with  the  importations  would  produce  a water  supply  of  1,3^3*^ 
million  gallons  per  day.  The  Roanoke  (including  modification  of  Grape- 
vine Reservoir),  Aubrey  (including  modification  of  Garza -Little  Elm 
Reservoir),  Lakeview,  and  Tennessee  Colony  multiple -purpose  reservoir 
projects  which  are  recommended  for  authorization  in  this  report  plus  the 
previously  recommended  enlargement  of  Lavon  Reservoir  would  produce  a 
water  supply  of  ^53,1  million  gallons  per  day.  Thirteen  additional 
potential  reservoir  projects  have  been  recommended  for  inclusion  in  the 
long-range  plan  of  development  for  the  Trinity  River  Basin  primarily  in 
the  interest  of  water  supply.  These  reservoirs  were  formulated  on  the 
basis  of  developing  the  surface  water  resources  of  the  Trinity  River  Basin 
to  the  maximum  practical  extent.  The  construction  of  the  long-range 
projects  has  been  considered  as  a phase  development  ^ich  would  be 
coordinated  with  the  needs  of  the  basin  in  such  a manner  as  to  permit 
timely  construction  to  provide  additional  water  supply  as  the  needs 
develop.  The  thirteen  potential  reservoirs  would  produce  a water  supply 
of  680.4  million  gallons  per  day.  The  system  of  reservoirs  Included  in 
the  comprehensive  plan  together  with  importations  would  furnish  a water 
supply  of  2,476.9  million  gallons  per  day  as  summarized  below  and  as 
shown  in  table  11. 


Reservoirs 

Water  Supply 

(Million  gallons  per  day) 

Existing,  Under  construction,  Authorized 
Importations 

Previously  recommended  for  authorization 
Recommended  for  authorization  in  this  report 

1,163.4 

180,0 

42.7 

410,4 

Sub-Total  1,796.5 

Potential  long-range  projects 

680.4 

Total 

2,476.9 
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TABLE  11 


FRIMAfCr  RESERVOIR  TIELD6 
(■lUlao  g&Uonc  per  d«ar)(l) 


EEigrmQ,  mmsk  oauatumcm  amp  authorizb) 


Benbrook 
Grapevine 
OarzS'Llttle  Bla 
Lavon 

Navarro  Mllla 

Bardvell 

Bridgeport 

Eagle  Mtn  a Lake  Worth 

Weatherford 

Arlington 

White  Rock 

Forney 

Tavakonl  (Iron  Bridge) 

Terrell 

Cedar  Creek 

Waxahachle 

Flat  Creek 

Livingston 

Anahuac 

Total 


RBCOlHtryD  POR  FB«AL  AlffBORnATlQll  g ffiEVIOUSLr  mjaOTTB)  REPORTS 


Lavoo  (enlarged) 
WalllsvlUe 
Total 


RECOWnroP  FOR  FEEPAL  AlflUORHATION  IN  THIS  REPORT 


I^evlev 

Roanoke  « Gr  apev ine 
Aubrey>Oarsa>Llttle  Ela 
Tennessee  Colony 
Total 


8:55! 


Boyd 

Richland  Creek 
Tehuacana 
Upper  Keechl 
Burrlcane 
Lover  Keechl 
Bedlas 
Raraons 
Gall 
Mustang 
Caney 
Long  King 
Capers  Ridge 
Total 

Total  by  basins 


on  recurrence  o 

(2)  Increase  yield  as  a result  of  exchange  of  stor^  vltb  Roanoke. 

(3) lAcrease  yield  frcn  tbs  Aubrey*Oarsa- Little  Bln  tystsn. 


)Autborlsatlon  studl'fs  vlU  be  required  to  detemlne  the  aartant  of  Federal  partloipaitlao. 
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155-  Water  supply  from  reservoirs  which  are  existing,  under 
construction,  authorized,  and  recommended  for  authorization  in  this 
report  together  with  a nominal  use  of  ground  water  and  return  flow 
would  satisfy  the  projected  demands  in  all  segments  of  the  basin  until 
about  year  2000  to  2010.  An  additional  supply  of  approximately  1,6^40 
and  3>390  million  gallons  a day  would  be  required  to  satisfy  the 
projected  water  requirements  for  years  2020  and  2070,  respectively. 

An  analysis  of  the  available  water  supply  in  the  basin  from  additional 
reservoirs  in  the  long  raxige  plan,  ground  water  and  return  flow  revealed 
that  the  potential  of  these  resources  may  be  sufficiently  developed 
to  satisfy  the  additional  requirements  of  the  basin  to  year  2070. 
Unquestionably  the  expansion  of  ground  water  use  beyond  the  present 
72  million  gallons  per  day,  the  use  of  return  flows,  and  construction 
of  additional  reservoirs  will  progressively  increase  throughout  the 
projected  period  of  basin  development . Other  than  to  conclusively 
establish  the  fact  that  ultimate  water  requirements  will  necessitate 
the  maxim\an  practical  development  of  these  resources  to  meet  in-basin 
demands,  no  definitive  basis  is  available  to  predict  just  when  the 
development  of  these  resources  would  be  scheduled.  Also  water  from 
alternative  sources  of  supply  in  adjacent  basins  to  the  north  and  east 
could  be  imported  if  in  the  future  local  Interests  or  the  State  decided 
to  utilize  such  resources  rather  than  to  use  in-basin  resources- 
Generally,  the  development  and  use  of  these  water  resources  will  progress 
in  consonance  with  changing  economic  conditions  and  areal  development  of 
the  basin  and  with  the  distribution,  availability  and  quality  of  these 
water  resources. 

156.  Development  of  the  Lakeview  Reservoir  project  would  afford 
a source  of  water  supply  to  satisfy  the  immediate  needs  of  local  interests. 
The  water  supply  of  29I  million  gallons  per  day  from  the  Tennessee  Colony 
Reservoir  would  serve  a dual  purpose  - initially,  80  million  gallons  would 
be  used  for  water  quality  control  in  the  upper  basin  and  the  remaining 
211  million  gallons  per  day  would  be  available  as  a source  of  municipal 
and  industrial  water  supply  for  the  piddle  basin.  As  the  need  for 
municipal  and  industrleLL  water  supply  increases  in  the  upper  basin,  the 
entire  291  million  gallons  per  day  of  the  Tennessee  Colony  water  supply 
will  be  converted  to  serve  these  needs.  It  is  anticipated  that  construc- 
tion of  the  eight  long-range  reservoir  projects  in  the  middle  basin  would 
be  phased  with  the  gradual  transfer  of  the  Tennessee  Colony  water  supply 
with  construction  of  certain  projects  starting  around  the  turn  of  the 
century  so  that  the  demands  of  the  middle  basin  may  continue  to  be  fully 
satisfied.  Initially  the  water  supply  from  the  Aubrey  Reservoir  would  be 
used  in  the  interest  of  water  quality  control.  However,  as  the  need  for 
municipal  and  industrial  water  supply  develops,  a conversion  from  water 
quality  control  to  water  supply  for  municipeil  and  industrial  use  would  be 
made.  There  is  no  immediate  demand  for  the  Eiddltional  water  supply  provided 
by  the  Roanoke  Reservoir;  however,  it  is  considered  that  preservation  of 
this  project  by  acquisition  of  the  land  required  at  this  time  is  desirable 
and  economically  justified.  The  actual  project  would  not  be  constructed 
until  the  needs  for  the  storage  developed.  The  13  potential  projects 


included  in  the  long  range  plan  to  satisfy  future  requirements  would  be 
considered  for  authorization  after  detailed  investigations  to  determine 
the  full  scope  and  purposes  that  would  be  Justified  at  that  time. 

157*  EFFECTS  ON  WATER  QUALITY.-  The  water  quality  problem  in 
the  lower  Trinity  River  resulting  from  Intrusion  of  salt  water  from 
the  Gulf  will  be  eliminated  by  construction  of  the  Wallisville  Reservoir 
Project  which  has  been  recommended  by  a separate  report.  An  element  in 
the  projects  recommended  herein  for  authorization  is  storage  space  in 
Tennessee  Colony  Reservoir  and  pipe  line  facilities  from  the  reservoir 
to  the  existing  Benbrook  Reservoir  for  ultimate  water  supply.  These 
facilities  will  be  utilized  initially  for  water  qi^lity  control  imtil 
the  water  supply  requirements  develop  and  local  interests  contract  to 
repay  the  remaining  costs  of  the  facilities.  The  water  supply  storage  in 
the  Aubrey  Reservoir  will  also  be  operated  initially  for  water  quality 
control  under  similar  conditions.  Projected  water  supply  requirements 
indicate  full  conversion  of  the  Aubrey  Reservoir  storage  to  water  supply 
by  about  1985,  with  conversion  of  the  Tennessee  Colony  Reservoir  and 
pipe  line  facilities  to  start  about  2020.  The  facilities  provided  for 
interim  use  for  water  quality  control  would  eliminate  the  septic  conditions 
from  Fort  Worth  to  below  Rosser  and  maintain  satisfactory  water  qmlity 
for  a considerable  period  in  the  future.  It  is  obvious  that  with  the 
projected  development  of  the  area  and  the  conversion  of  interim  water 
quality  control  facilities  to  water  supply,  the  problems  of  water  quality 
will  increase.  Since  the  water  designated  for  Interim  use  for  quality 
control  is  provided  for  ultimate  water  supply,  no  provision  for  equiv- 
alent water  quality  control  is  required  as  a prerequisite  for  conversion 
to  water  supply.  However,  it  is  anticipated  that  maintenance  of  a 
satisfactory  quality  of  water  will  be  made  possible  by  expected  future 
developments  in  increased  efficiency  in  treatment  of  water  pollution. 

158.  EFFECT  OF  PLAN  FOR  NAVIGATION.-  The  recommended  plan  includes 
facilities  for  barge  navigation  from  the  Houston  Ship  Channel  in 
Galveston  Bay  to  Fort  Worth,  Texas.  Through  the  Houston  Ship  Channel, 
connection  is  afforded  to  the  G\ilf  Intracoastal  Waterway  and  the 
extensive  Inland  waterway  system  throu^out  the  eastern  aind  central 
United  States.  The  waterway  would  afford  low-cost  water  transportation 
to  the  Dallas-Fort  Worth  industrial  complex,  to  the  rural  areas  through- 
out the  reaches  of  the  Trinity  River  Basin,  and  the  tributary  trade  area 
beyond  the  basin.  Detailed  investigation  and  studies  show  that  if  a 
waterway  presently  existed,  large  qviantitles  of  commodities  consumed 
and  produced  in  the  basin  would  now  move  by  barges,  because  of  net 
savings  in  transportation  costs.  The  prospective  waterborne  commerce  is 
estimated  at  8,800,000  tons  in  1970  and  20,000,000  tons  in  2020.  The 
mtijor  commodities  would  be  grain  for  export  from  the  upper  tributary  trade 
area,  semd,  gravel,  and  stone  throughout  the  basin  and  manufactured 
articles  to  and  from  the  Dallas-Fort  Worth  complex.  The  navigation  project 
would  accommodate  the  prospective  waterborne  commerce  that  would  develop 
to  the  year  2020,  and  is  designed  to  permit  expansion  to  provide  greatly 
increased  capacity  as  the  prospective  commerce  Increases  to  72,000,000 


90 


tons  in  the  year  2070.  The  availability  of  barge  transportation  would 
accelerate  expansion  of  the  industrial  economy  in  the  Dallas -Fort  Worth 
area,  especially  in  the  reach  between  these  two  cities,  where  existing 
and  proposed  floodways  afford  extensive  flood-free  land  for  Industrial 
plant  location.  The  rapidly  growing  Houston  industrial  complex  would 
take  advantage  of  the  water  supply  and  water  transportation  and  expand 
eastward  into  the  lower  Trinity.  In  the  presently  retarded  middle  basin 
the  stimulus  of  ample  water  supply  and  flood -free  conditions  supplemented 
by  low  cost  barge  transportation  would  assure  realization  of  the  potential 
development  of  the  natural  resources  and  undoubtedly  would  result  in 
establishment  of  major  industrial  plants. 

159*  FLOOD  PROTECTION  - The  projects  recommended  for  authorization 
for  flood  protection  are  Lakevlew  and  Tennessee  Colony  Reservoirs, 

Multiple -Purpose  Channel,  West  Fork  Floodway,  Elm  Fork  Floodway, 

Dallas  Floodway  Extension,  Duck  Creek  Channel  Improvement,  and  Liberty 
Local  Protection  project.  The  effect  of  these  projects  would  be  to 
afford  a high  degree  of  flood  protection  along  the  Trinity  River  and 
major  tributaries.  These  projects  would  provide  standard  project 
flood  protection  in  the  urban  areas,  greater  than  100-year  protection 
in  leveed  rural  areas , 6 to  10  year  protection  in  the  unleyeed  rural 
areas  above  Tennessee  Colony,  and  60  to  90  year  protection  in  the 
unleveed  rural  area  below  Tennessee  Colony.  In  addition,  the  multiple- 
purpose  channel  would  provide  channel  capacities  consistent  with  a 
sound  flood  control  regulation  plan  that  would  permit  evacuation  of 
flood  control  storage  in  existing  and  proposed  reservoir  projects  in 
a period  of  30  'to  40  days  and  constitutes  a fundamental  and  inseparable 
part  of  the  reservoir  system.  The  reduction  in  peak  discharges  of 
the  proposed  flood  control  improvements  at  various  locations  along 
the  Trinity  River  for  the  floods  of  April-July  1942,  February-May 
1945,  and  April-July  1957  are  shown  in  table  12  The  modified 
discharges  include  the  effects  of  all  projects  cited  above  plus 
the  effects  of  the  continuing  program  of  the  Soil  Conservation  Service. 
There  are  no  flood  reduction  effects  credited  to  the  proposed  Aubrey 
and  Roanoke  Reservoirs  since  the  flood  control  Impoundments  in  these 
projects  are  on  an  exchange  of  storage  basis  for  additional  water 
supply  storage  in  the  existing  Garza-Little  Elm  and  Grapevine  Reservoirs. 
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TABLE  12 


FLOOD  CONTROL  EFFECTS  OF  THE  PLAN 


Date  of  flood 
and  location 

Peak  discharges  (cfs) 

Actual 

: Modified 
: by  exist- 
: ing  & 

: author! zed 
: facilities 

Proposed 

channel 

capacities 

Modified  by 
projects 
recommended 
for  author- 
ization 

Flood  of  April -July  19^2 

W.  Fork  Trinity  R.  at 

Fort  Worth 

23,700 

16,400 

95,000(1) 

13,200 

Trinity  River  at  Dallas 

111,000 

53,000 

226,000(2) 

48,000 

Trinity  River  at  Rosser 

133,000 

93,000 

32,000 

82,300 

Trinity  River  at  Oeikwood 

153,000 

93,500 

45,000 

35,000 

Trinity  R.  at  Riverside 

121,000 

7^*,700 

45,000 

35,000 

Trinity  R.  at  Rcanayor 

111,000 

69,600 

45,000 

36,500 

Flood  of  Feb -May  19^5 

W,  Fork  Trinity  R.  at 

Fort  Worth 

31,200 

15,600 

95,000(1) 

14,900 

Trinity  River  at  Dallas 

52,900 

35,600 

226,000(2) 

26,200 

Trinity  River  at  Rosser 

66,600 

53,200 

32,000 

44,500 

Trinity  R.  at  Oakwood 

ll|0,000 

123,000 

45,000 

35,000 

Trinity  R.  at  Riverside 

116,000 

103,800 

45,000 

36,000 

Trinity  R.  at  Romayor 

106,000 

93,000 

45,000 

38,000 

Flood  of  April -July  1957 

W.  Fork  Trinity  R.  at 

Fort  Worth 

58,800(3) 

26,800 

95,000(1) 

15,100 

Trinity  River  at  Dalias 

222,000(3) 

75,300 

226,000(2) 

54,000 

Trinity  River  at  Rosser 

142,000(3) 

56,000 

32,000 

29,800 

Trinity  R.  at  Oakwood 

137,100(3) 

81,300 

45,000 

27,300 

Trinity  R.  at  Riverside 

130,500(3) 

91,000 

45,000 

29,300 

Trinity  R.  at  Romayor 

125,900(3) 

89,000 

45,000 

23,50c 

(1)  Fort  Worth  Floodway  capacity. 

(2)  Dallas  Floodway  capacity. 

(3)  Estimated  actual  discharge  without  effects  of  existing  Corps  of 


Engineers  Reservoirs. 
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l60.  OTHER  PHYSICAL  EETECTS  OF  PLAN.-  The  recreational  and  fish 
and  wildlife  facilities  proposed  for  development  in  the  reservoirs 
and  the  Multiple  Purpose  Channel  would  provide  recreation  opportunities 
for  a total  of  25,200,000  visitors  annually.  Of  this  total  visitation, 
about  l6.4  million  visitors  are  expected  to  participate  in  general 
recreation  activities  and  8.8  million  visitors  in  fishing  and  hiinting. 
The  estimated  annual  visitation  at  existing,  authorized  and  previously 
recommended  Corps  of  Engineers  reservoir  projects  is  22,800,000. 

This  visitation  together  with  the  25,200,000  annual  visitation  at  the 
projects  recommended  in  this  report  totals  48,000,000  which  is  about 
60^  of  the  recreation  demand  for  the  basin  by  year  2070.  All  of  the 
project  areas,  both  water-surface  and  dry  lands,  would  be  available 
to  the  public  for  recreational  and  fish  emd  wildlife  purposes  except 
for  the  area  in  the  Tennessee  Colony  Reservoir  recommended  as  a wild- 
life refuge  by  the  Bureau  of  Sport  Fisheries  and  Wildlife.  The 
Bureau  proposes  to  manage  the  refuge  to  provide  controlled  public 
hunting  and  fishing  at  periods  when  these  activities  would  not 
interfere  with  wildlife  conservation  management. 


ECONOMIC  EVALUATION  OF  PROJECTS  RECOMMEiroED 
FOR  AUi’KORIZATION 


161.  GENERAL.-  Economic  evaluations  were  made  of  projects 

recommended  for  authorization  at  this  time.  The  projects  vere 
appraised  to  assure  that:  (a)  project  benefits  exceed  costs;  (b)  each 

separable  unit  or  purpose  provides  benefits  at  least  equal  to  its  cost; 
(c)  each  element  of  the  plan  provides  the  maximum  net  benefits  con- 
sistent with  development  of  a balanced  plan;  and  (d)  there  is  no 

more  economical  means,  evaluated  on  a compsirable  basis,  of  accomplishing 
the  same  purpose  or  purposes.  The  project  costs  and  benefits  were 
estimated  on  the  basis  of  January  I962  price  level. 

162.  COSTS.-  The  first  costs  comprise  all  initial  expenditures 
for  physical  construction  of  the  project,  including  lands  and  damages, 
relocations,  reservoir  clearing,  engineering  and  design,  and  supervision 
and  eidministration.  Tlie  first  costs  and  annual  charges  for  all  projects 
recommended  for  authorization  are  shown  in  table  13«  The  annual  charges 
include  interest  and  amortization  of  the  investment  at  a Federal  interest 
rate  of  2-7/8  percent  and  a non-Federal  interest  rate  of  3 percent  for 

a 100-year  period,  operation  and  maintenance  charges,  and  annual 
equivalent  cost  of  major  replacements. 

163.  BENEFITS.-  Benefits  which  would  accrue  from  the  projects 
recommended  for  authorization  have  been  estimated  on  the  basis  of  a 
useful  project  life  of  100  years.  The  benefits  which  are  expected  to 
accrue  from  future  flood  plain  development,  future  use  of  water  supplies, 
and  future  savings  in  transportation  costs  have  been  reduced  to  an 
average  annual  equivalent  value  by  compound  interest  methods.  The 
estimates  of  average  annual  benefi'ts  for  the  projects  recommended  for 
authorization  are  described  below  and  are  shown  in  table  13  by  projects 
and  purposes. 

164.  Reduction  in  flood  damages.-  The  average  annual  benefits  for 
flood  damage  reduction  accruing  to  the  various  projects  were  determined 
by  use  of  discharge -damage  and  discharge- frequency  relations  with 
allowances  to  reflect;  (l)  economic  trends  and  future  development  in  the 
flood  plain  during  the  period  1970  to  2070  and  (2)  the  effects  of  exist- 
ing, under-construction,  authorized  and  previously  recommended  flood 
control  works.  On  this  basis  the  average  annual  damages  of  $15,430,000 
would  be  reduced  by  the  recommended  projects  to  $1,060,000  for  a 
benefit  of  $14,370,000.  Additional  average  annual  benefits  in  the 
amount  of  $331>0OO  would  elLso  accrue  to  the  plan  from  the  Increased  net 
return  from  a higher  order  of  use  of  flood  plain  lands.  The  total 
average  annual  flood-control  benefits  resulting  from  the  projects 
recommended  for  authorization  eu’e  $14,701,000. 
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165.  Water  supply  and  water  quality  control.-  Benefits  for 
supplies  of  water  were  computed  on  the  basis  of  the  cost  of  providing 
the  same  quantity  and  quality  of  water  by  the  cheapest  alternative 
means.  The  estimated  cost  of  the  alternative  means  was  based  on 
non-Federal  financing  and  interest  rates  for  existing  private  and 
publicly  owned  projects.  The  benefits  credited  to  the  foixr  reservoir 
projects  which  contain  conservation  storage  (water  supply  and  water 
q'oallty  control),  were  based  on  the  cost  of  the  most  economical 
eilternative  single-purpose  conservation  facilities,  including  the 
pipeline  from  Tennessee  Colony  and  amount  to  $8,266,000. 

166.  Navigation. - The  multiple-purpose  channel  would  develop 
navigation  benefits  from  a savings  in  transportation  cost  of  the 
prospective  commerce  between  the  Houston  Ship  Channel  and  Fort  Worth. 

The  s’orvey  of  prospective  barge  commerce  on  the  waterway  indicated  a 
total  potential  of  about  6.9  million  tons  in  1958,  which  would  increase 
to  22.9  million  tons  in  2020  and  about  72-1  million  tons  in  2070.  How- 
ever, the  operating  capacity  of  the  system  of  locks  for  handling  vessel 
traffic  would  limit  total  commerce  on  the  waterway  to  about  20  million 
tons  annually.  It  is  estimated  that  this  volume  would  be  reached  in  the 
year  2015  and  benefits  were  computed  on  total  annual  commerce  of  20 
million  tons  for  each  year  thereafter  to  the  year  2070.  Gross  average 
annual  equivalent  benefits  from  savings  in  transportation  costs  were 
estimated  at  $27,07^,000  annually  for  the  period  of  analysis  1970-2070. 
However,  increased  operating  costs  would  be  incurred  by  vehicular 
traffic  using  the  high-level  fixed  bridges  crossing  the  navigation 
channel  and  a benefit  would  accrue  to  the  project  from  the  advance 
replacement  of  the  reconstructed  bridges.  The  costs  to  vehicular 
traffic  were  estimated  and  reduced  to  an  average  annual  equivalent 
value  of  $323,000.  The  average  annual  equivalent  benefit  from  advance 
replacement  of  existing  bridges  was  estimated  at  $202,000.  The  net 
annual  benefit  from  the  navigation  project  is  estimated  at  $26, 953^000 • 

167.  Recreation. - Benefits  for  general  recreation  were  computed 
on  the  basis  of  estimated  annual,  attendance  at  each  project  locality, 
using  a unit  value  per  visitor-day.  A weighted  average  value  of  $0.50 
per  visitor-day  was  applied  equally  to  all  projects  for  a variety  of 
general  recreational  activities  including  picnicking,  swimming,  boating, 
camping,  sightseeing,  nature  study,  and  other  outdoor  pursuits.  The 
total  general  recreational  benefits  for  all  projects  were  estimated 

at  $6,200,000. 

168.  Fish  and  wildlife.-  Benefits  for  fish  and  wildlife  were 
computed  on  the  basis  of  estimated  annual  attendance  at  each  project 
locality  using  a constant  unit  value  per  visitor-day.  A value  of 
$1.00  per  visitor-day  was  applied  equally  to  all  projects  for  the 
sports  h'jnting  and  fishing  afforded  by  the  projects.  Although  it  is 
recognized  that  the  projects  would  have  additional  value  as  commercial 
fisheries  and  for  fish  and  wildlife  conservation  purposes,  a specific 
benefit  has  not  been  evaluated.  Fish  and  wildlife  benefits  in  the 
amount  of  $6,300,000  will  accrue  to  the  projects  recommended  for 
authorization. 
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169.  ECONOMIC  JUSTIFICATION  - Estimates  of  annual  charges  and 
benefits  and  ratios  of  benefits  to  costs  in  table  I3  show  that  the 
annual  benefits  would  exceed  the  annual  costs  for  the  projects 
considered  Individually  and  as  a system. 

170.  Intangible  benefits.-  The  projects  recommended  for 
authorization  have  been  justified  entirely  by  monetary  benefits.  These 
projects  would  also  provide  important  intangible  benefits  in  economic 
and  social  terms  to  the  Trinity  River  Basin,  the  state  of  Texas,  the 
Region  and  the  Nation.  The  recommended  projects  would  significantly 
increase  the  economic  efficiency  of  the  basin  and  the  adjacent  areas. 
Unemployment  would  be  appreciably  alleviated  in  certain  areas,  partic- 
ularly in  the  middle  basin  of  the  Trinity  where  small  areas  of  chronic 
unemployment  exists.  Also  vinder  utilization  of  resources  in  a large 
segment  of  the  middle  basin  would  be  activated  and  developed,  and 
stabilization  of  production  and  personal  income  and  quality  of  work 
and  services  would  be  greatly  improved.  The  flood  control  effects  of 
the  projects  would  reduce  the  threat  to  lives  and  stabilize  the  economy 
of  the  areas  subject  to  flood  and  adjacent  areas.  Water  quality  control 
features  would  greatly  improve  the  health  and  general  welfare  of  the 
people,  the  recreation  and  fish  and  wildlife  aspect  of  the  projects 
would  make  an  important  contribution  to  the  social  well  being  of  a 
large  segment  of  the  popvilation.  The  water  supply  and  navigation 
features  of  the  recommended  projects  would  directly  stimulate  the 
economy  of  the  Trinity  River  Basin  and  large  areas  adjacent  thereto. 
These  intangible  benefits  have  not  been  evaluated  in  monetary  terms. 
However,  the  effect  of  intangible  benefits  were  carried  to  the  point 
where  it  was  apparent  that  their  inclusion  would  not  make  any  new 
project  eligible  for  recommendation  for  authorization.  These  studies 
were  advanced,  however,  to  the  point  where  it  was  clearly  evident 

that  these  intangible  benefits  are  of  major  significance  and  would 
add  materially  to  justification  of  the  projects  recommended  for 
authorization . 


TABLE  13 


COST  AIJDCATTON  AUD  APPORTIONMI'JNT 


171.  COST  AIJOCATION  TO  PRO.Ti;CT  RJRPOSES.-  Cost  allocations  for 
multi  pie -purpose  pro.lects  were  made  to  determine  the  equitable  distri- 
bution of  the  costs  to  each  pro.ject  purpose.  All  reservoir  project  costs 
wore  allocated  by  the  separable  costs -remaining  benefits  method  using  an 
amiortization  period  of  100  years  and  an  interest  rate  of  2-7/8  percent. 
Project  costs  for  Aubrey  and  Roanoke  Reservoirs  were  not  considered 
allocable  to  flood  control  but  rather  to  water  supply  and  recreation  - 
fish  and  wildlife  since  an  exchange  of  equivalent  storage  for  flood 
control  was  made  between  Aubrey  and  Garza-Little  EIjti  and  Roanoke  and 
Grajxpvine  projects.  Allocation  of  total  costs  of  Aubrey  and  Roanoke 
Reservoirs,  inc''uaing  modifications  and  additions  of  recreation  and 
i'ish  and  wildlife  facilities  in  Garza-Little  Elm  and  Grapevine,  were  made 
by  the  separable  costs -remaining  benefits  method  for  the  purposes  of  water 
supply  and  recreation  - fish  and  wildlife.  The  costs  allocated  in  this 
manner  for  the  i'our  reservoir  projects  are  summarized  in  table  lA.  Al- 
though the  Multiple  Purpose  Channel  was  fomuiated  by  the  Incremental 
method,  a cost  allocation  between  purposes  was  made  by  allocating  all 
specific  costs  to  purposes  served  with  the  remaining  joint  costs  distri- 
buteu  to  flood  control  and  navigation  purposes  on  a fair  share  basis  in 
projxDrtion  to  their  benefits.  Only  specific  costs  were  allocated  to 
recreation  - fish  and  wildlife  features  of  the  multiple-purpose  channel. 
Since  the  local  protection  projects  were  solely  for  flood  control,  no 
cost  allocation  was  necessar;,' . Fifntre  29  graphically  shows  the  distri- 
bution to  project  purposes  of  the  total  cost  of  all  of  the  projects 
recommenced  for  au tnori zation  in  this  report. 
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(l")  Includes  costs  and  benefits  of  the  modification  of  Garza -Little  Elm  project. 
(2)  Includes  costs  and  benefits  of  the  modification  of  Grapevine  project. 


172.  APPORTIONMENT  OF  COSTS  AMONG  INTERESTS.-  The  apportionment 
between  Federal  and  non-Federal  Interests  of  construction  costs  and 
annual  operation,  maintenance,  and  replacement  costs  is  shown  in 
table  15.  Existing  laws,  policies,  and  procedures  for  apportionment  of 
costs  of  public  works  among  the  various  users,  interests,  and  agencies 
that  will  contribute  to  the  cost  of  the  project  differ  with  project 
purposes,  types  of  development,  and  beneficiaries.  The  apportionment  of 
costs  is  discussed  in  the  following  paragraphs. 

173.  Flood  control.-  Costs  allocated  to  flood  control  are 
apportioned  between  Federal  and  non-Federal  Interests  in  accordance 
with  the  general  policy  given  in  the  Flood  Control  Act  of  1936  (Public 
Law  738,  7Uth  Congress),  as  subsequently  amended.  All  costs  allocated  to 
flood  control  features  of  the  reservoirs  and  multiple -purpose  channel  are 
apportioned  to  the  Federal  Government  because  of  the  widespread  and 
general  benefits  associated  with  the  flood  control  effects  of  these 
projects  and  because  the  channel  is  a necessary  and  inseparable  adjunct 
to  the  reservoirs  for  efficient  and  effective  flood-control  regulation. 
Costs  for  the  local  flood  protection  projects  are  assigned  to  the  Federal 
Government  except  for  the  costs  of  lands,  easements,  rights-of-way  and 
relocations  (excluding  railroads)  and  the  annual  operation,  maintenance, 
and  replacement  costs,  all  of  which  are  the  responsibility  of  local 
interests. 

17^.  Navigation. - Costs  allocated  to  navigation  are  apportioned 
between  Federal  and  non-Federal  interests  in  accordance  with  Congressional 
policies  expressed  in  legislation  applicable  to  projects  for  general 
navigation.  The  Federal  Government  will  bear  the  construction  costs 
associated  with  navigation  in  the  multiple -purpose  channel,  including 
navigation  locks  and  dams  and  construction  of  bridges  in  new  land  cuts. 

The  costs  of  bridge  alterations  over  existing  channelc  will  be  apportioned 
between  Federal  and  non-Federal  interests  in  accordance  with  the  principles 
of  Section  6 of  the  Bridge  Alteration  Act  (Truman -Hobbs)  of  June  21,  19^0, 
as  amended.  Non-Federal  interests  will  bear  a fair  share  of  the  costs  of 
all  lands,  easements,  rights-of-way  and  relocations  (except  bridges)  for 
the  multiple -purpose  channel  allocated  in  proportion  to  the  benefits 
credited  to  the  various  purposes.  The  costs  of  maintenance  dredging  of 
the  cheuinel  and  operation  and  maintenance  of  th*  locks  and  dams  will  be 
borne  by  the  Federal  Government.  The  costs  of  peration  and  maintenance 
of  all  bridges  are  the  responsibility  of  non-Federal  interests. 

175*  Water  supply  and  water  quality  control.-  Costs  allocated  to 
storage  for  water  quality  control  have  been  apportioned  to  the  Federal 
Government,  in  accordance  with  the  Water  Pollution  Control  Act  of  19^8, 
as  amended.  All  costs  allocated  to  water  supply  for  municipal  and 
Industrial  uses  are  the  responsibility  of  non-Federal  interests,  in 
accordance  with  the  provisions  of  the  Water  Supply  Act  of  1958,  (Public 
Law  500,  85th  Congress),  as  amended.  The  provision  for  water  supply 


includes  both  that  needed  for  immediate  use  (present  demand  storage)  and 
for  future  use  (future  demand  storage).  Payment  of  first  costs  allocated 
to  present  demand  storage  will  be  made  by  non-Federal  interests  starting 
at  the  time  water  is  available  for  delivery  and  payment  of  costs  incurred 
for  future  demand  storage  need  not  be  made  by  non-Federal  interests 
until  use  is  initiated.  No  interest  will  be  charged  on  the  Investment 
costs  for  future  water  supply  until  use  is  initiated,  but  such  interest- 
free  period  shall  not  exceed  ten  years.  Operation  and  maintenance  costs 
associated  with  the  water  supply  for  nnuiicipal  and  industrial  uses  are 
apportioned  to  local  interests. 

176.  Recreation-fish  and  wildlife.-  Recreation-fish  and  wildlife 
encompasses  both  general  recreation  and  fish  and  wildlife  recreation, 
which  are  considered  to  be  project  purposes  of  the  recommended  projects 
and  vdiich  is  in  consonance  with  Senate  Document  97,  Sjth  Congress, 

2d  Session.  Costs  allocated  to  lecreation-fish  and  wildlife  are 
recommended  as  a Federal  cost  since  the  allocated  costs  for  recreation- 
fish  and  wildlife  for  each  project  in  the  recommended  plan  fall  within 
the  criteria  established  by  the  Chief  of  Engineers  that  Federal  costs 
include  all  specific  costs  plus  joint  costs  not  to  exceed  25  percent 
of  the  total  project  cost. 
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LOCAL  COOPERATION 


177.  PROPOSED  LOCAL  COOPERATION.-  The  projects  recommended  for 
authorization  for  the  Trinity  River  Basin  include  a multiple-purpose 
channel,  four  multiple-purpose  reservoirs,  and  five  local  flood  pro- 
tection projects.  The  proposed  requirements  of  local  cooperation  sire 
discussed  in  the  subsequent  paragraphs. 

178.  Multiple-Purpose  Channel.-  The  proposed  requirements  of 
local  cooperation  for  the  Multiple- Purpose  Channel  are  as  follows; 

a.  Provide  the  share  apportioned  to  navigation  of  the 
actual  cost  to  the  United  States  for  eill  lands,  easements,  and  rights- 
of-way,  required  for  construction  and  subsequent  maintenance  of  the 
project  and  for  aids  to  navigation  upon  request  of  the  Chief  of  Engineers, 
including  suitable  areas  determined  by  the  Chief  of  Engineers  to  be 
required  in  the  general  public  interest  for  initial  and  subsequent 
disposal  of  spoil; 

b.  Hold  and  save  the  United  States  free  from  damages  due 

to  construction  of  works  for  navigation  and  from  damages  to  real  estate 
(land  and  improvements)  resulting  from  dredging,  changes  in  ground  water 
level  and  wave  action  caused  by  operation  and  maintenance  of  the  project; 

c.  Provide  a proportionate  share  of  the  cost  of  bridge 
alterations  over  existing  channels  in  accordance  with  the  principles 
of  Sec.  6 of  the  Bridge  Alteration  Act  (Truman- Hobbs)  of  June  21, 

19^,  as  amended; 

d.  Assume  all  obligations,  owning,  maintaining  and  operating 
all  railway  and  highway  bridges  altered  or  constructed  as  part  of  the 
multiple-purpose  channel  project,  with  such  obligation  for  each  bridge 
to  be  assumed  by  local  interests  upon  final  completion  of  alteration  or 
construction  of  that  bridge; 

e.  Provide  and  maintain  at  local  expense  adequate  public 
terminal  and  transfer  facilities  open  to  all  on  equal,  terms;  provide 
and  maintain  without  cost  to  the  United  States  depths  in  berthing 
areas  and  local  access  channels  serving  the  navigation  channel 
commensurate  with  the  depths  provided  in  the  related  areas; 

f.  Provide  the  share  apportioned  to  navigation  of  the 
actual  cost  to  the  United  States  for  alterations  of  sewer,  water  supply, 
drainage,  pipeline,  and  other  utility  facilities; 

g.  Obtain  without  cost  to  the  United  States  any  water  rights 
that  may  be  found  necessary  for  operation  of  the  project  in  the  Interest 
of  navigation;  and 
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h.  Provide  a cash  contribution  of  5- 58  percent  of  the 
actual  Federal  cost  of  construction  which  Includes  items  (a),  (c), 
and  (f)  above.  The  cash  contribution  apportioned  to  local  Interests 
is  currently  estimated  at  $31,709>000. 

179-  Reservoirs. - The  proposed  requirements  of  local  cooperation 
for  the  multiple-purpose  reservoirs  are  as  follows: 

a.  Provide  the  share  of  the  cost  of  the  reservoirs  allocated 
to  municipal  and  industrial  water  supply  in  accordance  with  the 
provisions  of  the  1958  Water  Supply  Act,  as  amended.  These  costs  for 
each  reservoir  are  currently  estimated  as  follows: 


Reservoir 

Cost  ( in  thousands 
Construction 

of  dollars) 
Annual  O&M 

Lakeview 

lii,960 

77 

Roanoke -Grapevine 

14,997 

42 

Aubrey-Garza- Little  Elm  (l) 

14,361 

^7 

Tennessee  Colony  (l) 

29,679 

281 

(l)  Excludes  cost  allocated  to  water  quality  control  during  interim  use 

b.  Obtain  without  cost  to  the  United  States  all  water 
rights  necessary  for  operation  of  the  project  in  the  interest  of 
water  supply. 

l80.  Local  flood  protection  projects.-  The  projects  recommended 
for  authorization  also  include  as  local  flood  protection  projects 
the  West  Fork  Floodway;  Elm  Fork  Floodway;  Dallas  Floodway  Elxtenslon; 
Liberty  Local  Protection  Project;  and  Duck  Creek  channel.  The  require- 
ments of  local  cooperation  for  participation  in  these  works  of  improvement 
except  for , the  channel  portion  of  the  West  Fork  Floodway,  Elm  Fork 
Floodway,  and  Dallas  Floodway  Extension  projects  are  as  follows: 

a.  Provide  without  cost  to  the  United  States  all  lands, 
easements,  and  rights-of-way  necessary  for  construction,  maintenance 
and  operation  of  the  projects; 

b.  Provide  without  cost  to  the  United  States  all  relocations 
of  buildings  and  utilities,  bridges  (except  railroad),  sewers,  pipelines, 
and  any  other  alterations  of  existing  improvements  which  may  be  required 
for  the  construction  of  the  project; 


c.  Provide  assurances  that  encroachment  on  Improved  channels 
and  floodways  or  ponding  areas  will  not  be  permitted,  and  that,  if 
ponding  areas  and  capacities  are  Impaired,  substitute  storage  capacity 
or  equivalent  pumping  capacity  will  be  provided  promptly  without  cost 

to  the  United  States; 

d.  Hold  and  save  the  United  States  free  from  damages  due 
to  the  construction  works; 

e.  Maintain  and  operate  all  works  after  completion  in 
accordance  with  regulations  prescribed  by  the  Secretary  of  the  Army; 

f.  Agree  to  publicize  flood  plain  information  in  the 
community  and  area  concerned  and  to  provide  this  information  to 
zoning  and  other  regulatory  agencies  and  public  information  media 
for  their  guidance  and  appropriate  action. 

181.  LOCAL  COOPERATION  OFFERED.-  The  President  of  the  Trinity 
Improvement  Association  and  Chairman  of  the  Executive  Committee  of 
the  Trinity  River  Authority  of  Texas  by  letters  dated  October  2,196l 
and  August  9^  19^2,  and  informal  discussion,  has  stated  that  it  is 
the  intent  of  these  organizations  to  sponsor  the  projects  recommended 
for  authorization  in  this  report  and  to  undertake  to  comply  singularly 
or  jointly  on  items  of  cooperation  required  of  local  interests. 
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COORDINATION  WITH  OTHER  AGENCIES 


182.  INITIATION  OF  STUDIES.-  The  study  on  the  Trinity  River 
Basin  was  initiated  during  the  fall  of  195T*  The  regional  offices  of 
other  interested  Federal  agencies  and  the  State  of  Texas  were  advised 
of  this  action  by  letter  dated  November  20,  1957*  In  response  to  the 
letter,  the  Federal  agencies,  in  general,  indicated  an  Interest  in 
the  study,  offered  Information  on  available  basic  and  general  data, 
and  requested  that  copies  of  the  report  be  submitted  for  field-level 
review  and  comment. 

183.  U.  S.  PUBLIC  HEALTH  SERVICE.-  Estimates  of  the  water 
supply  needs  and  values  for  various  purposes  have  been  coordinated 
with  the  Public  Health  Service  On  the  basis  of  this  coordination, 

the  Public  Health  Service  prepared  a report  presenting  its  determinations 
of  the  value  of  additional  water  supply  that  would  result  from  construc- 
tion of  the  Lakeview,  Tennessee  Colony,  Roanoke,  and  Aubrey  Reservoirs; 
results  of  water  quality  studies;  problems  concerning,  and  need  for, 
pollution  abatement;  and  water  requirements  for  years  2020  and  2070. 

This  report  has  been  Included  as  a part  of  Appendix  II. 

184.  BUREAU  OF  SPORT  FISHERIES  AND  WILDLIFE.-  The  Bureau  of 
Sport  Fisheries  and  Wildlife,  U.  S.  Department  of  the  Interior,  was 
consulted  regarding  the  fish  and  wildlife  aspects  of  the  recommended 
plan  of  development.  The  Bureau,  in  cooperation  with  the  Bureau  of 
Commercial  Fisheries  and  the  Texas  Game  and  Fish  Commission,  prepared 

a report  on  the  fish  and  wildlife  aspects  of  the  Lakeview  and  Tennessee 
Colony  Reservoirs  and  the  multi pie -purpose  channel.  In  accordance  with 
the  recommendations  made  in  the  report  by  the  Bureau  of  Sport  Fisheries 
and  Wildlife,  provisions  have  been  incorporated  in  the  plan  for  the 
Tennessee  Colony  Reservoir  for  development  of  a wildlife  refuge.  This 
agency  report  has  been  included  as  part  of  Appendix  V. 

185.  NATIONAL  PARK  SERVICE.-  The  National  Park  Service,  Department 
of  the  Interior,  was  requested  to  evaluate  the  recreational  aspects  and 
potentialities  of  the  recommended  Lakeview  and  Tennessee  Colony  Reservoirs 
and  the  multiple -purpose  channel.  A representative  of  the  National  Park 
Service  prepared  a report  which  contained  an  appraisal  of  the  recreational 
potential  and  estimated  monetary  evaluation  of  the  recreational  benefits, 
^Ich  has  been  included  as  a part  of  Appendix  V. 

186.  U.  S.  BUREAU  OF  RECLAMATION.-  The  Bureau  of  Reclamation, 
Department  of  the  Interior,  was  consulted  during  the  progress  of  the 
report  studies  to  determine  if  there  was  a need  and  Justification  for 
the  inclusion  of  Irrigation  storage  space  as  a Federal  purpose  in  any 
of  the  recommended  reservoir  projects  in  the  Trinity  River  Basin. 
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Studies  by  the  Bureau  revealed  that  lands  suited  for  irrigation  can 
best  be  developed  by  individual  land  owners  rather  than  by  project- 
type  facilities.  'Rierefore,  the  reservoir  projects  reconunended  for 
authorization  do  not  provide  any  storage  space  specifically  allocated 
for  irrigation  purposes.  The  Bureau  also  has  underway  an  investi- 
gation entitled,  "Texas  Basin  Project,"  dealing  with  the  water 
resources  of  the  Texas  streams  that  flow  into  the  Gulf  of  Mexico.  In 
this  connection,  consideration  is  being  given  to  a system  of  canals, 
natural  channels  and  appurtenant  control  structures  to  serve  as  a 
system  for  conveyance  of  water  southwesterly  along  the  Gulf  Coast  to 
water  deficient  areas.  A storage  reservoir  on  the  lower  Trinity 
River  is  Indicated  as  a part  of  the  Bureau  plan.  An  analysis  of  the 
projected  water  require'  ents  for  the  Trinity  River  Basin  and  of 
measures  recommended  tu  satisfy  these  requirements,  as  developed  in  this 
report,  discloses  that  water  for  that  purpose  would  not  be  available  for 
export  from  the  basin. 

187.  U.  S.  SOIL  CONSERVATION  SERVICE.-  During  Investigation  for 
this  report  and  the  report  prepared  for  the  U.  S.  Study  Commission  - 
Texas,  numerous  conferences  were  held  which  involved  members  of  the 
Fort  Worth  and  Galveston  Districts  and  members  of  the  Soil  Conservation 
Service.  Many  problems  associated  with  hydrology,  hydraulics, 
economics,  drainage,  design,  integrated  river  basin  planning,  and  other 
related  items  were  discussed  Engineering  data  made  available  as  a 
result  of  these  conferences  generally  served  as  the  basis  for  an 
integrated  and  complementary  plan  of  water  resources  development  for 
the  Trinity  River  Basin. 

188.  FEDERAL  POWER  COMMISSION.-  The  Fort  Worth  regional  office 
of  the  Federal  Power  Commission  was  requested  to  prejaare  estimates  of 
jxiwer  and  energy  values  for  the  potential  development  of  hydroelectric 
pmwer  at  the  Lakoview  and  Tennessee  Colony  Reservoir  projects,  based 
on  Janmry  I962  price  levels.  These  values  were  used  in  studies  to 
determine  the  economic  justification  for  including  hydroelectric  power 
as  a specific  purpose  in  these  projects. 

189.  BUREAU  OF  PUBLIC  ROADS  AND  TEXAS  HIGHWAY  DEPARTMENT. - 

The  Bureau  of  Public  Roads  and  the  Texas  Highway  Dej)artment  were  contacted 
during  the  progress  of  the  study  so  that  the  future  plans  of  these  agencies 
may  be  fully  Integrated  into  the  overall  comprehensive  plan  of  development. 
All  highway  relocations  and  related  activities  in  the  plan  of  development 
have  been  accomplished  generally  in  accordance  with  the  policies  and 
procedures  of  the  Bureau  of  Public  Roads  and  the  Texas  Highway  Department. 

190.  TEXAS  WATER  COFMISSION  - During  the  investigation  for  this 
report  and  the  repmrt  prepared  for  the  U.  S.  Study  Commission  - Texas, 
many  conferences  and  informal  discussions  were  held  with  various  repre- 
sentatives of  the  Texas  Water  Commission.  Basic  data,  agency  procedures, 
project  formulation,  coordination  of  the  Corps  of  Engineers'  plan  with 
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that  developed  by  the  Comcussion  and  the  Trinity  River  Authority, 
and  many  other  engineering  and  policy  matters  were  discussed  Engineer- 
ing data  compiled  and  reports  published  by  the  Commission  were  used  in 
connection  with  the  basin  studies 

191  U.  S.  STUDY  COMMISSION  ■ TEXAS.-  In  the  process  of  develop- 
ing the  report  of  the  U S Study  Commission  - Texas  separate  plans  for 
each  of  the  eight  basins  were  prepared  for  incorporation  into  an 
integrated  overall  plan  for  the  entire  area  The  Corps  of  Engineers 
was  assigned  the  formulation  of  preliminary  plans  for  four  of  the 
basins  including  the  Trinity  River  In  the  development  of  these  plans 
for  the  Commission  certain  basic  hydrologic,  economic,  and  other  data 
were  computed  by  the  U S Bureau  of  Reclamation,  Soil  Conservation 
Service,  other  Federal  agencies,  and  State  agencies  Much  of  the  data 
prepared  for  the  U S.  Study  Commission  - Texas  has  been  used  by  the 
Corps  of  Engineers  in  the  development  of  the  comprehensive  plan  for  the 
Trinity  River  Basin  The  proposed  Trinity  River  Basin  plan  is  in  full 
consonance  with  the  U S Study  Commission  - Texas  plan 

192  REVIEW  OF  REPORT  Bf  OTHER  AGENCIES  - Copies  of  this  report 
have  been  forwarded  to  the  interested  Feaeral  agencies  at  field  level 
and  the  Texas  Water  Commission  for  their  preliminary  views  and  comments. 
Letters  from  these  agencies  containing  their  comments  and  replies  where 
appropriate  are  presented  in  Appendix  VI n of  this  report  The  comments 
are  summarized  briefly  In  the  following  subparagraphs . 

a U S Public  Health  Service  - The  Public  Health  Service, 
by  letter  dated  August  9,  19^,  stated  that  minor  inconsistencies 
between  data  contained  in  the  Corps  report  and  their  report  which  is 
included  as  Exhibit  1,  Appendix  II,  had  been  resolved  and  offered  no 
further  comment. 


b.  Bureau  of  Sport  Fisheries  and  Wildlife.-  The  comments 
of  the  Corps  of  Engineers  on  the  recommendations  contained  in  the 
Bureau  of  Sport  Fisheries  and  Wildlife  report  are  contained  in  Appendix  V. 
The  Bureau  of  Sport  Fisheries  and  Wildlife,  by  letter  dated  August  3> 

1962,  expressed  their  disappointment  with  our  decision  that  the  proposal 
for  a national  wildlife  refuge  should  be  considered  separately  from  the 
reservoir  project,  Studies  have  showri  that  the  refuge  as  proposed  by  the 
Bureau  of  Sport  Fisheries  and  Wildlife  's  a separable  economic  component 
which  could  be  included  or  excluded  from  the  overall  develofanent  without 
affecting  the  Justification  of  the  other  purposes  of  the  reservoir  and 
it  was  concluded  that  the  Fish  and  Wildlife  Service  and  the  Department 
of  the  Interior  would  be  the  agencies  responsible  for  providing  necessary 
detail  and  specific  technical  support  for  the  refuge,  as  may  be  necessary. 
The  Bureau  of  Sport  Fisheries  and  Wildlife  stated  that  they  stand  ready 
to  support  the  proposal  before  Congress  or  at  such  times  and  places  as 
are  appropriate.  The  Bureau  also  noted  a wide  variance  between  the  fish 
and  wildlife  benefits  estimated  by  them  and  the  Corps  of  Engineers. 

The  Corps  estimates  of  benefits  are  based  on  experienced  visitor  use  at 
comparable  operating  Corps  reservoirs  th’xughout  the  area  and  are  con- 
sidered conservative.  In  developing  the  estimates,  consideration  was 
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given  to  present  population  density,  predicated  popiilation  increases 
during  project  life,  and  competition  to  be  satisfied  from  existing 
and  other  proposed  reservoirs. 

c.  National  Park  Service.-  The  National  Park  Service,  by 
letter  dated  August  3>  19^2,  stated  that  they  had  reviewed  the  report 
and  had  no  comment. 


d.  U.  S.  Bureau  of  Reclamation.-  The  Bureau  of  Reclamation, 
by  letter  dated  August  17,  19^2,  stated  that  the  report  is  of  interest 
in  connection  with  their  Texas  Basin  Project  Study  and  that  they  had  no 
comments  to  offer  at  field  level. 

e.  U.  S.  Soil  Consex^atlon  Service.-  By  letter  dated 
August  13,  1962,  the  Soil  Conservation  Service  proposed  certain  comments 
and  revisions  which  have  been  included  in  the  report.  The  Soil  Conserva- 
tion Service  stated  that  with  consideration  of  their  commerto,  they  felt 
that  the  treatment  of  agricultural  phases  and  recognition  of  Soil 
Conservation  Service  programs,  together  with  coordination  of  activities 
of  our  respective  agencies,  was  presented  adequately  in  the  report. 

f.  Federal  Power  Commission. - The  Federal  Power  Commission 
by  letter  dated  August  I6,  1^2,  expressed  their  opinion  that  facilities 
for  generation  of  power  should  not  be  recommended  at  this  time  at  any  of 
the  projects  proposed.  However,  they  further  stated  that  power  poten- 
tialities in  the  Tennessee  Colony  Project  should  be  restudied  during 
preconstruction  planning. 

g.  Bureau  of  Public  Roads  - The  Bureau  of  Public  Roads  in 
their  letter  dated  July  30,  19^2,  stated  that  the  basic  regulations  of 
the  Bureau  will  not  permit  the  use  of  Federal -aid  highway  funds  to 
relieve  local  Interests  of  their  obligations  concerning  highway  and 
bridge  relocations  and  alterations  incurred  as  a result  of  construction 
of  the  recommended  projects. 

h.  Bureau  of  Mines . - The  comments  by  the  Bureau  of  Mines  in 
their  letter  dated  August  20,  19^2,  were  that  it  does  not  object  to 
Federal  authorization  for  the  recommended  projects  provided  that  mineral 
resources  emd  mineral  producing  and  handling  facilities  are  protected 
for  continued  operation  and  development. 

i.  U.  S.  Geological  Survey.-  The  U®  S Geological  Survey, 
by  letter  dated  August  29,  I962,  stated  that  the  comprehensive  report 
anticipates  major  future  water  use  and  water  control  needs  and  offered 
no  objection  to  the  projects  proposed  in  the  report 

J . Southwestern  Power  Administration. - By  letter  dated 
August  29,  1962,  the  Southwestern  Power  Administration  stated  that  a 
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review  of  the  pertinent  portions  of  the  report  indicate  that  the 
Interests  of  the  Administration  would  not  be  affected  by  the  proposed 
improvements . 


k.  Texas  Water  Commission.-  The  Commission  furnished 
comments  on  the  draft  of  the  report  and  two  conferences  were  held 
with  staff  personnel  of  the  Commission  and  the  Corps  of  Engineers  to 
consider  various  aspects  of  the  report.  Subsequent  revisions  have 
been  made  in  the  report  as  a result  of  these  considerations,  Ir  their 
letter  of  September  11,  19^2,  the  Commission  concluded  to  withhold 
its  formal  comments  pending  the  public  hearing  to  be  held  in  accordance 
with  Article  7^72e,  Vernon's  Civil  Statutes  of  Texas. 
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DISCUSSION  AND  CONCLUSIONS 


193.  DISCUSSION.-  The  economic  situation  in  the  Trinity  River 
Basin  can  be  described  as  a vigorous,  e:q)anding  business  and  industrial 
complex  in  the  upper  portion  of  the  basin  and  in  the  area  along  the 
Gulf  coast  that  compares  favorable  with  other  urbanized  areas  of  equal 
size  in  the  United  States.  In  the  remaining  portions  of  the  basin 
the  opposite  exists  with  the  generally  agricultural  economy  either 
stationary  or  declining.  The  areas  of  vigorous  growth  are  expected  to 
continue  to  grow.  The  remaining  areas  have  a vast  potential  for  economic 
growth  that  requires  only  the  control  of  frequent  long  duration  floods, 
the  provision  of  regulated  water  supplies,  and  a water  transportation 
system. 

19^.  The  comprehensive  plan  of  development  for  the  water  and 
related  land  resources  of  the  Trinity  River  Basin  gives  full  recogni- 
tion of  the  needs  that  must  be  satisfied  to  provide  unimpeded  develop- 
ment in  the  upper  basin  and  coastal  ai’ea  and  to  stimulate  the  great 
economic  development  that  is  possible  in  the  middle  and  lower  basins. 
Basic  in  any  planning  is  the  scheduling  of  projects  for  orderly 
development  of  an  area,  and  it  became  evident  early  in  the  studies 
that  a flood  control  channel  was  required  now  as  a basic  part  of  the 
established  flood  control  program  of  reservoirs  and  floodways,  as  well 
as  for  any  new  flood  control  projects.  It  also  became  apparent  that 
modification  of  this  channel  to  provide  water  navigation  was  practical 
and  vital  to  the  economic  development  of  the  basin  and  the  region.  In 
addition  to  the  multiple-purpose  channel,  immediate  needs  and  justifica- 
tion were  found  for  the  development  of  additional  fac'lities  for  flood 
control,  water  supply,  water  quality  control,  recreation  and  fish  and 
wildlife.  This  led  to  the  development  of  the  projects  recommended  for 
authorization,  all  of  which  are  integral  parts  of  the  comprehensive  plan 
and  are  economically  justified  individually  and  as  a system.  The 
magnitude  of  the  resources  of  the  Trinity  River  Basin  in  relation  to 
the  immediate  and  long-range  needs  of  the  area  was  not  conducive  to 
alternative  plans  of  in-basin  development  if  maximum  practical  satis- 
faction of  all  of  the  needs  were  to  be  met. 

195.  The  projected  water  supply  to  satisfy  the  needs  by  the  year 
2070  for  municipal  and  industrial  use,  non-municipal  use,  water  quality 
control,  navigation,  irrigation,  and  including  exportation  to  the 
City  of  Houston  would  require  the  fxill  development  of  the  water  resources 
of  the  basin.  The  plan  for  development  of  the  water  resources  was 
formulated  to  operate  within  the  framework  of  permits  issued  by  the 
Texas  Water  Commission  to  local  interests  and  permit  1970  granted 
jointly  to  the  City  of  Houston  and  the  Trinity  River  Authority.  Studies 
showed  that  additional  supplies  from  surface  water  resources  obtained 
by  the  development  of  the  foxir  reservoirs  recommended  for  authorization 
in  this  report  and  the  phased  development  of  the  thirteen  long-range 
resei^olr  projects  together  with  the  maximum  practical  development  of 
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ground  water,  and  the  use  of  return  flow  would  be  required  to  satisfy 
fully  the  projected  water  supply  needs  of  the  basin  by  2070  Studies 
also  revealed  that  the  Tennessee  Colony  and  Aubrey  Reservoirs  could 
be  scheduled  for  construction,  so  that  interim  use  of  the  water  supply 
could  be  made  to  satisfy  immediate  and  near  iXiture  water  quality 
requirements  to  eliminate  the  septic  conditions  in  the  Trinity  Fiver 
from  Fort  Worth  to  below  Rosser  Accordingly,  pipe  line  facilities 
from  the  Tennessee  Colony  Reservoir  to  the  existing  Benbrook  Reservoir 
were  provided  and  a yield  of  80  million  gallons  of  water  per  day  from 
Tennessee  Colony  and  40  million  gallons  of  water  per  day  from  Aubrey 
Reservoir  would  be  utilized  initially  for  water  quality  control.  The 
pipe  line  facilities  and  reservoir  storage  used  for  water  quality 
control  would  be  converted  to  fulfill  municipal  and  industrial  water 
needs  as  they  develop  and  local  interests  contract  to  repay  the  re- 
maining costs  of  the  facilities.  The  facilities  utilized  on  an  interim 
basis  for  water  quality  control  are  provided  to  satisfy  ultimate  water 
supply  requirements  and  conversion  to  this  purpose  places  no  obligation 
on  those  contracting  for  the  facilities  to  provide  replacement  water 
quality  control  measures  Prior  to  construction  of  Aubrey  Reservoir 
(including  modification  of  Garza-Little  Elm),  arrangements  for  operation 
and  future  conversion  of  these  projects  would  be  made  with  the  cities 
of  Dallas  and  Denton  which  have  contracts  with  the  United  States  for 
existing  conservation  storage  In  Garza-Little  Elm  Reservoir  and  hold 
permits  from  the  State  of  Texas  for  the  water  use  With  respect  to 
water  quality  it  is  anticipated  that  as  conversion  is  made  to  water 
supply  the  maintenance  of  a good  quality  of  water  will  be  made  possiole 
by  expected  future  developments  in  Increased  efficiency  in  treatment 
of  water  pollution, 

196  In  the  formulation  of  the  plan  for  meeting  the  water  supply 
demands  in  the  basin,  it  was  recognized  that  the  people  who  will 
ultimately  require  additional  water  resources  may  prefer  to  import 
water  rather  than  to  develop  In-basin  resources  such  as  ground  water 
and  return  flow  In  such  a situation  the  available  water  resources 
within  the  basin  may  not  be  fully  utilized.  Importation  of  water  from 
other  areas  would  not  alter  the  need  for  or  the  economic  justification  of 
the  projects  recommended  for  authorization  in  this  report.  As  the 
needs  arise  in  the  future,  studies  can  be  made  to  determine  the  best 
solution  of  the  several  alternatives  then  existing. 

197.  The  navigation  features  of  the  multiple -purpose  channel 
were  designed  to  accommodate  efficiently  the  size  and  type  of  equip- 
ment expected  to  carry  the  prospective  commerce  on  the  waterway  during 
the  immediately  foreseeable  future  The  water  requirements  necessary 
to  operate  the  navigation  facilities  would  be  satisfied  by  return 
flows  and  existing  navigation  storage  and  no  additional  storage  is 
required  for  this  purpose  On  the  basis  of  the  projected  increases 
in  commerce  and  on  the  expected  pattern  of  distribution  of  the 
commodities  and  movements  of  tows,  it  was  found  that  the  capacity 
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of  the  locks  in  the  reach  immediately  below  Dallas  would  be  reached 
by  the  expected  traffic  in  the  year  2015-  Considerable  increase  in  the 
carrying  capacity  of  the  waterway,  however,  could  be  realized  by 
reai'rangement  of  tows  being  locked  thro’ogh  the  restrictive  locks  and  by 
some  restriction  on  movement  of  pleasm'e  craft.  The  waterway  navi- 
gation facilities  were  found  to  be  economically  justified  at  this  time 
on  the  basis  of  reaching  a maximum  capacity  tnrough  the  year  2020, 

Further  increase  in  capacity  could  be  obtained  by  construction  of  addi- 
tional locks  and  eventually  by  widening  of  the  channel.  Since  the 
initial  development  was  found  to  be  economically  justified  as  a unit 
and  on  the  basis  of  the  projections  of  commerce,  enlargement  would  not 
be  needed  'until  2020,  there  is  no  justification  in  the  public  interest 
for  constructing  a larger  waterway  at  this  time.  However,  the  plan 
recommended  herein  is  designed  so  that  enlargement  of  the  waterway  to 
accommodate  the  projected  commerce  can  be  provided  as  the  need  arises 
and  the  cost  of  the  added  works  is  fo'ond  justified. 

I9G.  The  pattern  of  economic  growi.h  in  the  area  of  the  Roanoke 
Reservoir  indicates  that  extensive  development  can  be  expected  to 
take  place  before  the  project  will  be  required  for  water  supply.  Such 
development,  if  not  limited,  could  preclude  the  construction  of  the 
resei-'/oir  because  of  high  cost  of  lands,  relocations  and  damages.  It 
was  fo'ind  desirable  and  economically  justified  to  obtain  an  interest 
in  the  necessary  lands  in  ad'/ance  of  construction  so  as  to  preserve 
the  dam  site  arid  rese:'voir  from  encroachment.  A minimum  interest  in 
the  lands  consistent  with  the  objective  of  site  and  reservoir  preserva- 
tion would  be  obtained.  Prior  to  construction,  tenancy  would  be 
preserved  where  practical  with  development  for  recreation  and  fish  and 
wildlife  on  ai'eas  where  outright  purchase  was  necessaiy.  Measures 
are  also  provided  for  advance  participation  in  construction  or  recon- 
struction of  transpox-tation  facilities  to  minimize  costs  for  relocations. 

199.  Construction  of  the  multiple-p’ui’pose  channel  recommended 
for  authorization  in  this  report  would  likely  extend  over  a n'umber  of 
years  in  the  future.  In  the  interim,  construction  of  Livingston 
Reservoir  by  the  City  of  Houston  is  scheduled  to  be  initiated  in  the 
immediate  future.  Construction  of  that  reservoir  will  require  relocation 
of  transportation  and  utility  lines  which  would  have  to  be  subsequently 
further  modified  when  the  multiple-purpose  channel  is  constructed. 

If  the  Federal  Government  were  to  participate  in  such  relocations, 
significant  saving  in  cost  to  the  United  States  would  be  reeilized. 

The  savings  in  public  funds  as  well  as  the  avoidance  of  added  inconvenience 
to  transportation  traffic  occasioned  by  sepai'ate  relocations,  would 
warrant  the  exp.'nditure  of  Federal  funds  in  advance  of  start  of  overall 
construction  cf  the  multiple-purpose  channel.  Measures  ai’e  recommended 
hei’ein  for  advance  participation  in  relocations  on  Livingston  Reservoir 
to  avoid  Increased  costs, 

200.  Economic  growth  will  continue  along  the  proposed  alignment 
of  the  multlple-pui-pose  channel  and  adjacent  to  the  local  protection 
projects  in  advance  of  construction.  Rapid  acceleration  and  expansion 
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of  ti'ansportatlon  and  utility  facilities  normally  accompany  a growing 
economy.  The  time-sequence  of  the  expanding  transportation  and 
utility  work  should,  Insofar  as  practicable,  be  phased  with  the 
design  and  construction  of  the  proposed  wate.”way  and  local  protection 
works.  Every  effort  should  be  made  to  advance  design  and  construction 
of  the  works  proposed  herein  in  phase  with  transportation  and  utility 
relocations  to  effect  savings  in  public  funds  and  to  minimize  adverse 
effects  on  the  orderly  development  of  the  basin.  If  the  recommended 
projects  are  authoilzed,  pai’tlcipatlon  by  the  United  States  in  such 
undertakings  should  le  coordinated  with  local  interests  on  an  individual 
basis  with  the  view  to  submitting  to  Congress  sepai'ate  reports  on 
desirable  participation. 

201.  The  needs  for  flood  control,  navigation,  and  water  quality 
control  are  immediate  and  it  is  anticipated  that  projects  Involving 
these  purposes  would  be  initiated  soon  after  authorization.  In  scheduling 
the  accomplishment  of  individual  'units  of  * ne  program,  consideration 
would  be  given  to  the  requirements  for  all  purposes,  with  particular 
attention  given  to  provision  of  water  supply  storage  in  order  to  meet 

the  projected  needs  as  they  develop.  Since  construction  by  the  Corps 
of  Engineers  is  determined  by  appropriation  of  funds  by  Congress  no 
assurance  can  be  given  herein  that  Federal  construction  would  be  under- 
taken in  accordance  with  a particular  schedule.  Under  these  circumstances 
it  should  not  be  construed  that  Federal  authorization  would  constitute 
a preemption  of  a site  or  would  prohibit  development  of  a site  by  local 
interests  if  water  supply  needs  develop  in  advance  of  Federal  appro- 
priations for  a project. 

202.  Additional  infoimation  on  recommended  projects  called  for 
by  Senate  Resolution  148,  Eighty-fifth  Congress,  adopted  Januai'y 

28,  1958,  is  contained  in  an  attachment  to  this  report,  (Appendix  l) 

203.  CONCLUSIONS.-  The  comprehensive  basin  plan  provides  for 
the  development  of  the  water  and  related  land  resources  to  meet  the 
immediate  and  long  range  needs.  The  projects  recommended  for  author- 
ization and  immediate  construction  are  those  found  necessary  for  the 
orderly  development  of  the  water  eind  related  land  resources  consistent 
with  the  present  and  projected  economic  conditions  of  the  Trinity  River 
Basin.  The  projects  are  consistent  with  the  comprehensive  plan  for 
basin  development  and  ai'e  multiple  purpose  in  scope.  They  are  well 
justified  both  individually  and  as  a system  and  each  pui’pose  served 

by  the  projects  is  fully  justified.  Pi'ojects  recommended  for  inclusion 
in  the  long  range  plan  but  not  recommended  for  authorization  at  this 
time  would  only  be  considered  for  Federal  participation  after  detailed 
studies  are  made  to  develop  the  full  comprehensive  requirements  of  each 
project  and  its  justification.  The  comprehensive  basin  plan  including 
the  projects  recommended  for  authorization  and  immediate  construction  is 
in  full  consonance  with  the  recommendations  of  the  U.  S.  Study  Commission 
Texas  which  contemplates  that  their  plan  be  followed  as  a flexible 
framework  guide  in  detailed  pleuining  for  subsequent  survey  reports  for 
project  authorization  by  appropriate  Federal  agencies. 


114 


RECOMMENDATIONS 


204.  RECOMMENDATIONS.-  On  the  basis  of  the  studies  and 
conclusions  made  for  this  report,  it  is  recommended  that  the  compre- 
hensive plan  be  recognized  as  the  plan  for  the  full  development 
and  beneficial  public  use  of  the  water  and  related  land  resources  of 
the  Trinity  River  Basin  and  that  the  existing,  under  construction, 
authorized,  and  previously  recommended  projects  for  the  Trinity  River 
Basin  be  supplemented  to  provide: 

a.  A multiple -purpose  channel  extending  along  the  Trinity 
River  from  the  Houston  Ship  Channel  to  Fort  Worth,  Texas,  including 
enlargement  of  the  navigation  lock  previously  recommended  for  construction 
in  connection  with  the  Wallisville  Reservoir  and  spur  channels  and  turn- 
ing basins  in  Dallas  and  Fort  Worth. 


b.  Multi pie -purpose  reservoirs: 

(1)  Lakeview  Reservoir 

(2)  Roanoke  Reservoir  (including  modification  of 

Grapevine  Reservoir) 

(3)  Aubrey  Reservoir  (including  modification  of 

Garza-Little  Elm  Reservoir) 

(4)  Tennessee  Colony  Reservoir 

c.  Local  flood  protection  projects: 

(1)  West  Fork  Floodway 

(2)  Elm  Fork  Floodway 

(3)  Dallas  Floodway  Extension 

(4)  Duck  Creek  Channel  Improvement 

(5)  Liberty  Local  Protection  Project 

d.  That  the  foregoing  be  accomplished  with  such  changes  and 
modifications  as  in  the  discretion  of  the  Chief  of  Engineers  may  be 
advisable,  at  an  estimated  total  construction  cost  of  $900,747,000  and 
$8,447,000  annually  for  maintenance  and  operation.  The  net  cost  to  the 
Federal  Government  for  construction  and  the  annual  maintenance  and 
operation  cost  are  estimated  at  $775,79^,000  and  $7,227,000,  respectively. 


e.  That  the  Chief  of  Engineers  be  authorized  to  acquire  an 
Interest  in  the  reservoir  and  dam  site  lands  and  to  participate  in 
construction  or  reconstruction  of  transportation  and  utility  facilities 
for  the  Roanoke  Project  in  advance  of  construction  as  required  to  preserve 
such  areas  from  encroachment  and  to  avoid  Increased  costs  for  relocations. 
The  interest  in  lands  to  be  acquired  would  be  the  minimum  necessary  con- 
sistent with  the  objective  of  reservoir  and  dam  site  preservation.  This 
authorization  would  enable  the  Chief  of  Engineers  |to  cooperate  with 
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responsible  local  interests  to  keep  lands  on  local  tax  rolls  and  to 
exercise  control  over  development  in  the  reservoir  and  dam  site  area 
until  needed  for  project  purposes. 

f.  That  the  Chief  of  Engineers  be  authorized  to  participate 
in  relocations  in  the  Livingston  Reservoir  in  advance  of  the  start  of 
actml  construction  on  the  multiple -purpose  channel  project,  when 
relocation  of  existing  or  construction  of  new  highways,  railroads, 
pipelines,  and  utility  lines  that  would  subsequently  have  to  be  modified 
for  project  purposes,  are  undertaken  by  other  agencies;  provided  that 

a net  saving  in  cost  of  construction  to  the  United  States  will  result; 
and  provided  further  that  funds  shall  be  expended  only  on  those 
relocations  required  for  project  purposes. 

g.  That,  prior  to  initiation  of  construction,  responsible 
local  interests  give  assurances  satisfactory  to  the  Secretary  of  the 
Army  that  they  will : 

(l)  With  respect  to  the  multiple -purpose  channel: 

(a)  Provide  the  share  api»rtioned  to  navigation 
of  the  actual  Federal  cost  for  all  lands,  easements,  and  rights-of-way 
required  for  construction  and  subsequent  maintenance  of  the  project  and 
for  aids  to  navigation  upon  the  request  of  the  Chief  of  Engineers, 
including  suitable  areas  determined  by  the  Chief  of  Engineers  to  be 
required  in  the  general  public  interest  for  Initial  and  subsequent 
disposal  of  spoil; 


(b)  Hold  and  save  the  United  States  free  from  damages 
due  to  construction  of  navigation  works  and  from  damages  to  real  estate 
(land  and  improvements)  resulting  from  dredging,  changes  in  ground  water 
level  and  wave  action  caused  by  operation  and  maintenance  of  the  project; 

(c)  Provide  a proportionate  share  of  the  cost  of 
bridge  alterations  over  existing  ch£innels  in  accordance  with  the 
principles  of  Section  6 of  the  Bridge  Alteration  Act  ( Truman -Hobbs ) of 
June  21,  19^0,  as  eimended; 

(d)  Assume  all  obligations,  owning,  maintaining  and 
operating  all  railway  and  highway  bridges  altered  or  constructed  as  part 
of  the  multiple -purpose  channel  project,  with  such  obligation  for  each 
bridge  to  be  assumed  by  local  Interests  upon  final  completion  of 
alteration  on  construction  of  that  bridge; 

(e)  Provide  and  maintain  at  local  expense  adequate 
public  terminal  and  transfer  facilities  open  to  all  on  equal  terms; 
provide  and  maintain  without  cost  to  the  United  States  depths  in  berthing 
areas  and  local  access  chemnels  serving  the  navigation  channel  commensurate 
with  the  depths  provided  In  the  related  areas; 
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(f)  Provide  the  share  apportioned  to  navigation  of 
the  actual  Federal  cost  for  alterations  of  sewer,  water  supply,  drainage, 
pipelines,  and  other  utility  facilities; 

(g)  Obtain  without  cost  to  the  United  States  any 
water  rights  that  may  be  found  necessary  for  operation  of  the  project 
for  navigation; 


(h)  Provide  a cash  contribution  of  5*58  percent  of 
the  actual  Federal  cost  of  construction  which  includes  items  (a),  (c), 
and  (f)  above.  The  cash  contribution  is  presently  estimated  at 

$31,709,000. 


(2)  With  respect  to  Lakeview,  Roanoke,  Aubrey  and  Tennessee 
Colony  Reservoirs: 


(a)  Reimburse  the  United  States  for  the  water  supply 
storage  in  the  project  on  terms  which  will  permit  paying  out  the  costs 
allocated  thereto  as  determined  by  the  Chief  of  Engineers,  in  accordance 
with  the  provisions  of  the  Water  Supply  Act  of  1958,  as  amended;  such 
costs  presently  estimated  as  shown  below: 


Reservoir 

Allocated 

costs  to 

water  supply 

Constniction  costs 

: Annual  OSeM  costs 

Amount 
( dollars ) : 

: Percent 

: Amount 

: ( dollars ) 

: Percent 

Ledceview 

14,960,000 

47.98 

77,000 

21.81 

Roanoke 

14,997,000 

88.74 

42,000 

53.53 

Aubrey 

14,361,000 

42.15 

47,000 

9.25 

Tennessee  Colony 

29,679,000 

15.32 

281,000 

10.04 

with  such  modification  in  these  amounts  as  may  be  necessary  to  reflect 
adjustments  in  the  storage  capacity  for  water  supply  and  other  purposes, 
except  that  these  costs  and  percentages  may  be  revised  in  the  precon- 
struction planning  stage;  and 

(b)  Obtain  without  cost  to  the  United  States  all 
water  rights  necessary  for  operation  of  the  project  in  the  interest  of 
water  supply. 

(3)  With  respect  to  West  Fork  Floodway,  Elm  Fork  Floodway, 
Dallas  Floodway  Extension  (except  for  the  channel  portions  thereof), 
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Duck  Creek  Channel  Improvement,  and  Liberty  Local  Protection  Project; 

(a)  Provide  without  cost  to  the  United  States  all 
lands,  easements,  and  rights-of-way  necessary  for  construction, 
maintenance  and  operation  of  the  project ; 

(b)  Provide  without  cost  to  the  United  States  all 
relocations  of  buildings  and  utilities,  bridges  (except  railroads), 
sewers,  pipelines,  and  any  other  alterations  of  existing  improvements 
which  may  be  required  for  the  construction  of  the  project; 

( c ) Provide  assurances  that  encroachment  on 
improved  channels  and  floodways  or  ponding  areas  will  not  be  permitted; 
and  that,  if  ponding  areas  and  capacities  are  impaired,  substitute 
storage  capacity  or  equivalent  pumping  capacity  will  be  provided 
promptly  without  cost  to  the  United  States; 

(d)  Hold  and  save  the  United  States  free  from 
damages  due  to  the  construction  works; 

(e)  Maintain  and  operate  all  works  after  completion 
in  accordance  with  regulations  prescribed  by  the  Secretary  of  the  Army; 

(f)  Agree  to  publicize  flood  plain  information  in 
the  community  and  area  concerned  and  to  provide  this  information  to 
zoning  and  other  regulatory  agencies  and  public  information  media  for 
their  guidance  and  appropriate  action. 

205.  It  is  also  recommended  that,  in  the  Interest  of  compre- 
hensive planning  and  development  of  the  water  resources  of  the  Trinity 
River  Basin,  the  Congress  give  careful  consideration  to  the  recommenda- 
tions of  the  Bureau  of  Sport  Fisheries  and  Wildlife  providing  for  fee 
acquisition  of  about  6OO  acres  of  land  immediately  adjacent  to  the 
Tennessee  Colony  Reservoir  at  an  estimated  additional  cost  of  $1^5, OCX), 
and  should  the  acquisition  of  the  additional  lands  be  authorized,  the 
Corps  of  Engineers  be  also  authorized  to  make  available  to  the 
Secretary  of  the  Interior  for  a national  wildlife  refuge,  about 
20,400  acres  of  land  within  the  Tennessee  Colony  Reservoir  and  authorize 
the  Chief  of  Engineers  to  operate  the  Tennessee  Colony  Reservoir  in 
support  of  the  Wildlife  refuge  Insofar  as  it  does  not  conflict  or 
interfere  with  the  operations  for  other  project  purposes. 


:S  S.  MAXWELL 
jt  Col,  CE 
District  Engineer 
Galveston  District 


R.  P.  VfEST 
Colonel,  CE 
District  Engineer 
Fort  Worth  District 
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